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Tribe 13. LIABEAE 


By PER AXEL RYDBERG 


Shrubs or perennial herbs, with (in all American genera) opposite simple 
leaves, their blades often with one pair of lateral veins stronger and arching 
foreward. Heads radiate or discoid. Involucral bracts in 3 or more series, 
imbricate. Receptacle naked, alveolate, hirsute, or chaffy, the paleae narrow, 
usually subulate or bristle-like. Ray-flowers when present ligulate, pistillate 
and fertile. Disk-flowers hermaphrodite and fertile. Anthers sagittate and 
acute or even caudate at the base. Style-branches of the disk-flowers elongate, 
subulate, stigmatose to the tip, hispidulous their whole length without. 
Achenes mostly cylindric, 10-15-ribbed. Pappus of many capillary scabrous 
bristles, in a single series, or with an outer series of small narrow, usually 
subulate, squamellae or shorter bristles. 


Ray-flowers in more than one series; ligules l-nerved; receptacle chaffy or 
fimbrillate; bracts regularly imbricate, lanceolate, in several series, the 
outer successively shorter; pappus of capillary bristles; herbs. 1. LiaBuM. 
Ray-flowers, if present, in a single series; ligules 3—9-nerved; receptacle alveo- 
late, glabrous to hirsute between the alveolae. 
Bracts not striate, all acute, the outer successively shorter, lanceolate or 
linear-lanceolate. 
Pappus of capillary bristles only; involucral bracts few, in 2-3 series; 
receptacle deeply alveolate, the alveolae with erose edges; heads 
discoid; shrubs. ; 2. SINCLAIRIOPSIS. 
a of capillary bristles and an outer series of squamellae or short 
ristles. 
Involucral bracts numerous, in 5-8 series; receptacle minutely . 
pubescent between the alveolae; corolla-throat subcylindric; 
leaves dentate or denticulate; shrubs or half-shrubs. 3. MEGALIABUM. 
Involucral bracts few, in 3 series; receptacle hirsute between the 
alveolae; corolla-throat funnel-form; leaves dissected into narrow 
lobes; herbs with tuberous thickened roots. 4, LIABELLUM. 
Bracts very unequal in length, in 3—5 series, striate, the outer short-ovate and 
acute, the inner elongate, linear or oblong, mostly rounded, rarely acute at 
the apex; receptacle alveolate, naked or nearly so; pappus with an outer 
series of squamellae or short subulate bristles; shrubs. 5. SENCLAIRIA. 


1. LIABUM Adans. Fam. Pl. 2: 131. 1763. 


Starkea Willd. Sp. Pl. 3: 2216. 1804. 
Andromachia Humb. & Bonpl. Pl. Aequin. 2: 104. 1812. 

Allendea Liave; Liave & Lex. Nov. Veg. Descr.1: 10. 1824. 

Viviania Willd.; Less. Linnaea 4: 318, assynonym. 1829. 

Starkia Juss.; Steud. Nom. ed. 2.2: 632. 1841. 

Perennial herbs. Leaves opposite, sometimes clustered at the base, mostly white- 
tomentose beneath; petioles more or less connate at the base. Heads radiate, cymose, few or 
numerous. Involucre turbinate; bracts regularly imbricate in 5-8 series, the outer successively 
shorter, lanceolate, acute or acuminate, not striate. Receptacle bristly-fimbriate to chaffy 
with subulate paleac. Ray-flowers numerous, in more than one series, pistillate; tube of the 
corolla very slender; ligules 1-nerved, entire. Disk-flowers very numerous; corolla-tube very 
slender; throat narrowly funnelform; lobes linear-lanceolate, erect. Anthers elongate, linear, 
sagittate at the base. Style-branches filiform, acute, hispidulous throughout. Achenes 10- 
ribbed, cylindric, hispid or hispidulous. Pappus wholly of bristles; these all elongate, scabrous, 
rarely a few of the outer ones minute. 

Type species, Amellus umbellatus L. 


Stem naked toward the summit, i.c., peduncle elongate; heads few; leaves not 
triple-ribbed (Liabum, Starkea). 
Leaves merely tomentose or in age glabrous above. 
Plant distinctly caulescent, but the leaves confined to the lower part of the 
stem; heads several, peduncled. 
Outer bracts broadly lanceolate, the inner ones not caudate-attenuate, 
usually shorter the disk or pappus; leaves usually glabrate 
above in age. 1, L. umbellatum, 
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Outer bracts as well as the inner narrowly lanceolate, the latter 
caudate-attenuate and longer than the disk or pappus; leaves more 


permanently floccose above. f 2. L. crispum. 
Plant subacaulescent; leaves clustered at the base; heads few, subsessile 
at the end of the peduncle. 3. L. subacaule. 


Leaves hispid with flattened hairs as well as tomentose above. 
Inflorescence open; individual peduncles elongate; ligules 10-12 mm. 


long. 4. L. cubense. 
Inflorescence dense; individual peduncles very short; ligules 4-6 mm. 
long. 
Leaf-blades obovate or oval-spatulate. 5. L. domingense. 
Leaf-blades oblanceolate. 6. L. Wrightii. 


Stem leafy throughout; heads numerous, cymose-paniculate; leaves more or 
less triple-ribbed (Andromachia, Allendea). 
Connate bases of the petioles enlarged, rounded, foliaceous, stipule-like. ifs 
Connate bases of the petioles not much enlarged. 8. 


. igniarium. 
. Bourgeaut. 


ale 


1. Liabum umbellatum (L.) Schultz-Bip. Jour. Bot. 1: 236. 1863. 


Amellus umbellatus 1. Syst. Nat. ed. 10.1225. 1759. 

Starkea umbellata Willd. Sp. Pl. 3: 2216. 1804. 

Andromachia Poiteaui Cass. Bull. Soc. Philom. 1817: 184. 1817. 
Liabum Brownei Cass. Dict. Sci. Nat. 26: 203. 1823. 


A perennial, 4-7 dm. high, leafy below the middle, the upper leaves usually more or less 
crowded; stem floccose; petioles 2-7 cm. long, clasping and slightly connate at the base, more 
or less winged especially above; blades ovate or oval, 6-15 cm. long, pinnately veined, sinuately 
dentate, decurrent at the base, acute at the apex, loosely floccose and in age glabrate above, 
white-tomentose beneath; main peduncle 1—2 dm. long, sometimes with a pair of small leaves 
above; inflorescence often trichotomous, each branch bearing a corymbose or subumbellate 
cluster; individual peduncles 2-6 cm. long; involucre broadly campanulate, about 1 cm. high 
and 10-15 mm. broad; bracts imbricate in 5-6 series, lanceolate, acute, the outer successively 
shorter and broader, puberulent, somewhat floccose below; tube of the ray-corollas very slender, 
about 8 mm. long, the ligule 4-6 mm. long, less than 0.5 mm. wide; style-branches 2.5-3 mm. 
long; corolla of the disk-flowers about 8 mm. long, the tube fully 4 mm. long, the throat narrowly 
funnelform, the lobes linear-lanceolate, 2 mm. long; achenes 2 mm. long, hispidulous; inner 
pappus-bristles about 20, about 7 mm. long, tawny, scabrous-hispidulous, the outer very few 
and minute. 

TYPE LOCALITY: Jamaica. 


DISTRIBUTION: Jamaica and Cuba (?). 
ILLUSTRATION: P. Br. Hist. Jam. pl. 33, f. 2. 


2. Liabum crispum Schultz-Bip. Jour. Bot. 1: 236. 1863. 


A perennial, 4-6 dm. high, leafy below; stem floccose; leaves sometimes crowded; petioles 
3-12 em. long, dilated at the base, more or less winged above; blades 5-20 cm. long, ovate or 
oval, rather permanently floccose above, densely white-tomentose beneath, denticulate, acute; 
main peduncle 1-3 dm. long; inflorescence corymbose or subumbellate; individual peduncles 
3-8 em, long; involucre broadly campanulate, fully 1 cm. high and 1-1.5 cm. broad; bracts 
more or less floccose, all narrowly lanceolate, the inner caudate-attenuate, fully as long as 
or a little exceeding the disk; ligules about 6 mm. long, very narrow; corolla of the disk-flowers 
about 8 mm. long, the tube slender, the throat narrowly funnelform; achenes scarcely 2 mm. 
long, hispidulous; inner pappus-bristles about 6 mm. long. 


TYPE LocALity: [Cuba.] 
DisTRIBUTION: Cuba and Hispaniola. 


3. Liabum subacaule Rydberg, sp. nov. 


Liabum umbellatum Schultz-Bip. Jour. Bot. 1: 236, in part (as to description and Bertero’s specimens) . 
1863. Not Amellus umbellatus L. 1753. 


A caulescent or subacaulescent perennial, 2-4 dm. high; scape naked or with a pair of 
reduced leaves at the middle, tomentose; leaves clustered at the base; petioles 1-5 cm. long; 
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blades ovate to obovate, decurrent below, sinuate-denticulate, floccose above, white-tomentose 
beneath, 3-5 cm. long; heads 2-4, subsessile, clustered at the end of the scape; involucre 8 mm. 
high and 10-12 mm. broad; bracts narrowly lanceolate, slightly floccose, the inner caudate- 
attenuate, longer than the disk, the outer gradually shorter; ligules 3-4 mm. long; corolla of 
the disk-flowers 10-11 mm. long, the lobes 1 mm. long; achenes unknown; pappus-bristles 6-7 
mm. long. 

Type collected between Petit Borgne and Mt. Casse, Haiti, August 16, 1903, Nash 502 (herb. 


N. Y. Bot. Gard.). 
DISTRIBUTION: Hispaniola. 


4. Liabum cubense Schultz-Bip. Jour. Bot. 1: 236. 1863. 


A perennial with a rootstock; stem 4~7 dm. high, leafy towards the base; leaves either a 
few scattered pairs below and the rest congested at the end of the short main stem, or all near 
the base; petioles slightly connate at the base, winged, the wings conspicuous above and 
denticulate; blades ovate or oval, pinnately veined, acute at the apex, decurrent below, 
sinuate-dentate, 5-15 cm. long, hispid with flat hairs and when young slightly floccose above, 
white-tomentose beneath; peduncle 2-5 dm. long, floccose; heads few, irregularly cymose- 
paniculate; involucre 10-12 mm. high, 15-18 mm. broad, floccose below, puberulent above; 
bracts narrowly lanceolate, acute or the inner attenuate, in about 5 series, well imbricate and 
the outer gradually shorter; tube of the ray-corollas about 7 mm. long, the ligule 10-12 mm. 
long, about 0.5 mm. wide; corolla of the disk-flowers about 8 mm. long, similar to that of L. 
umbellatum; achenes hispid, fully 2 mm. long; inner pappus-bristles about 25, scabrous- 
hispidulous, about 8 mm. long, the outer ones very few and minute. 


TYPE Locatity: Province of Santiago, Cuba. 
DistrRipuTion: Eastern Cuba and Hispaniola. 


5. Liabum domingense Rydberg, sp. nov. 


A subacaulescent perennial; leaves clustered at the base; petioles 1-5 cm. long; blades 
obovate or oval-spatulate, 2-6 cm. long, sinuate-denticulate, white-tomentose beneath, 
scabrous-hispid above, and slightly floccose when young; scape 2-3 dm. high, floccose; heads 
clustered at the end of the scape, short-peduncled or subsessile; involucre 8-9 mm. high and 
about 1 cm. broad; bracts all narrowly lanceolate, puberulent and slightly floccose, the inner 
caudate-attenuate; ligules 4-6 mm. long; disk-corollas 7-8 mm. long, the lobes 1 mm. long; 
achenes hispidulous; pappus-bristles 7-8 mm. long. 


Type collected near Constanza, Santo Domingo, at an altitude of 1400 m., June 1910, von 
Tuerckheim 3113 (herb. N. Y. Bot. Gard.). 


6. Liabum Wrightii Griseb. Mem. Am. Acad. II. 8: 515. 1862. 


A perennial, with a rootstock; stem 2-4 dm. high, leafy near the base; petioles 3-8 cm. 
long, slightly connate at the base, with sinuate-dentate wing-margins; leaf-blades oblanceolate, 
pinnately veined, 5-10 cm. long, acute at the apex, decurrent at the base, sinuate-dentate, with 
mucronate teeth, hispid with flat hairs and green above, white-tomentose beneath; peduncle 
1-3 dm. long, floccose; inflorescence subumbellate or corymbiform; heads rather few; involucre 
about | cm. high, 10-15 mm. wide; bracts imbricate in 5-6 series, narrowly lanceolate, acute 
or the inner attenuate, the outer gradually shorter and somewhat floccose below, otherwise 
puberulent; tube of the ray-corollas slender, sparingly hispidulous, 6 mm. long, the ligule 6-7 
mm. long, less than 0.5 mm. wide; disk-corollas about 8 mm. long, sparingly hirsutulous, 
similar to those of L. umbellatum; achenes 2 mm. long, hispid; inner pappus-bristles 20 or 
more, 8 mm. long, scabrous-hispidulous, the outer ones very few and minute. 


Tyre Locatity: Near Monte Verde, eastern Cuba. 
Distermution: Cuba. 
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7. Liabum igniarium (Humb. & Bonpl.) Less. Linnaea 
OO LSSle 


Andromachia igniaria Humb. & Bonpl. Pl. Aequin. 2: 104. 1812. 
Liabum Bonplandii Cass. Dict. Sci. Nat. 26: 206. 1823. 
Diplostephium igniarium Spreng. Syst. 3: 544. 1826. 

Amellus floribundus Willd.; Less. Linnaea 4: 319, as synonym. 1829. 

A perennial herb, 5-15 dm. high; stem leafy, densely white-tomentose; petioles tomentose, 
not winged, expanded below into large, connate, foliaceous, stipule-like, rounded bases; leaf- 
blades ovate, sometimes broadly so, acute or acuminate at the apex, acute or rounded at the 
base, denticulate, 4-10 cm. long, slightly floccose when young but soon glabrate and smooth 
above, white-tomentose beneath, 3—-5-ribbed; first pair of ribs if present weak, the second pair 
strong and reaching to near the apex; inflorescence cymose-paniculate, flat-topped; ultimate 
peduncles 1-2 cm. long; involucre turbinate, about 8 mm. high and 10 mm. broad; bracts 
puberulent and somewhat floccose, dark-brown, imbricate in about 6 series, lanceolate, acute, 
the outer successively shorter; tube of the ray-corollas 4-5 mm. long, the ligule about 5 mm. 
long, nearly 1 mm. wide; style-branches 1.5 mm. long; disk-corollas about 6 mm. long, the 
tube 2.5 mm. long, the throat narrowly funnelform, the lobes linear-lanceolate, nearly 2 mm. 
long; achenes about 1 mm. long, hispid; inner pappus-bristles about 20, scabrous, light-brown, 
5 mm. long, the outer few, less than 1 mm. long. 

TYPE Locality: High plateau of Quila, near Chillo, Ecuador. 


DISTRIBUTION: Peru to Colombia and Costa Rica.* 
ILLUSTRATION: Humb. & Bonpl. Pl. Aequin. pl. 112. 


8. Liabum Bourgeaui Hieron.; Ule, Verh. Bot. Ver. Prov. 
Brand. 48: 208.- 1907. 


Allendea lanceolata Liave; Liave & Lex. Nov. Veg. Descr. 1: 10. 1824. Not Liabum lanceolatum 
Schultz-Bip. 1853. 
Liabum asclepiadeum Seem. Bot. Voy. Herald 141. 1854. Not L. asclepiadeum Schultz-Bip. 1847. 
A perennial herb; stem leafy, 5—10 dm. high or more, white-tomentose; petioles 2-5 cm. 
long, broadly winged, amplexicaul-clasping around the stem; leaf-blades ovate or oval, 8-20 cm. 
long, 4-13 cm. wide, acuminate at the apex, decurrent at the base, denticulate, floccose but 
soon glabrate, smooth, and green above, white-tomentose beneath, 5-ribbed, the second pair of 
ribs the stronger and extending to near the apex of the leaf; inflorescence cymose-paniculate, 
leafy below, the ultimate peduncles very short; involucre 8-9 mm. high, about 1 cm. broad; 
bracts imbricate in 6 or 7 series, puberulent and slightly floccose, narrowly lanceolate, the 
outer acute and successively shorter, the inner attenuate; tube of ray-corollas 5 mm. long, the 
ligule 2.5-3 mm. long, less than 0.5 mm. wide; disk-corollas 6 mm. long, the tube slender, 3 mm. 
long, the throat narrowly funnelform, the lobes linear-lanceolate, 2 mm. long; style-branches 
1.5 mm. long; achenes slightly more than 1 mm. long, hispid; inner pappus-bristles about 20, 
, about 5 mm. long, scabrous, the outer few and minute. 


TYPE LocALITy: Valley of Cordoba, Mexico. 
DISTRIBUTION: Southern Mexico to Panama. 


EXCLUDED SPECIES 


STARKEA PINNATA Nutt. Gen. 2: 169. 1818. This is Sideranthus spinulosus. 

LIABUM MELASTOMOIDES H. B. K. Nov. Gen. & Sp. 4: 101. 1820. This has been reported 
from Mexico and Central America but there is no evidence that it grows there. Specimens of 
L. Bourgeaui have been so labeled. 


2. SINCLAIRIOPSIS Rydberg, gen. nov. 


Shrubs with terete branches and deciduous opposite leaves. Leaf-blades deltoid-ovate, 3- 
ribbed above the base, arachnoid-tomentose beneath. Heads discoid, cymose-paniculate at 


* Schultz-Bip. (Linnaea 20: 522) accredited it also to Mexico; but Hartweg 1088, cited there, was 
collected in Colombia. 
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the end of the branches and in the axils of the upper fallen leaves. Peduncles slender, sparingly 

glandular-hirsute. Involucre turbinate; bracts rather few, in about 3 series, thin, but not 

striate, the outer short and lanceolate, the inner linear-lanceolate, all very acute. Receptacle 

deeply alveolate, the alveolae with erose edges. Corolla subcylindric, scarcely expanding 

upwards; lobes lance-linear, acute. Anthers sagittate at the base. Style-branches linear- 

filiform. Achenes cylindric, hirsute. Pappus of capillary bristles; outer squamellae wanting. 
Type species, Liabum Klattii Rob. & Greenm. 


1. Sinclairiopsis Klattii (Rob. & Greenm.) Rydberg. 
Liabum Klattii Rob. & Greenm. Am. Jour. Sci. III. 50: 156. 1895. 


A shrub 5-7 mm. high; branches terete, at first arachnoid-tomentose, in age glabrous, 
fleshy, recurving; leaves fallen at the time of anthesis; petioles 5 cm. long or less; blades 
deltoid-ovate, acuminate, mucronate-dentate, cuneate at the base, glabrous above, arachnoid- 
tomentose beneath, 10-15 cm. long, 3-ribbed above the base; inflorescence thyrsoid; heads 
discoid; involucre turbinate, 13-15 mm. high and fully as broad; bracts glandular-hirsute and 
slightly arachnoid; corollas bright-yellow, 13-14 mm. long, subcylindric, scarcely expanding 
upwards, the lobes lance-linear, acute, nearly 3 mm. long, recurved-spreading; anthers 5 mm. 
long; style-branches 3 mm. long; achenes hirsute, indistinctly ribbed, 4 mm. long; pappus- 
bristles 30 or more, straw-colored, 12-14 mm. long. 


TYPE LocaLity: Monte Alban, Oaxaca. 
DISTRIBUTION: Oaxaca and Veracruz. 


3. MEGALIABUM Rydberg, gen. nov. 


Shrubs, or herbs shrubby at the base, with angled or sulcate, glandular-hirsute and arach- 
noid-tomentose branches. Leaves opposite; petioles somewhat connate at the base; blades 
deltoid, thin, coarsely toothed, 3-ribbed, white-tomentose beneath. Heads large, corymbose, 
few at the ends of the branches, radiate or discoid. Involucre hemispheric; bracts numerous, 
narrow, imbricate in 5—8 series, the outer successively shorter. Receptacle alveolate, minutely 
pubescent. Ray-flowers, if present, pistillate, fertile; ligules 7—-9-nerved, broad and con- 
spicuous. Disk-flowers numerous, hermaphrodite and fertile; tube of the corolla gradually 
widening into a longer cylindric throat; lobes linear or lance-linear, acute, ascending. Anthers 
sagittate at the base, acute at the apex. Style-branches linear-filiform, recurved. Achenes 
hirsute, cylindric, scarcely angled, 10-ribbed. Pappus of capillary, scabrous bristles and a few 
outer, subulate, bristle-like squamellae. 

Type species, Vernonia Andrieuxti DC. 


Heads radiate; bracts squarrose. 


1. M, Andrieuxii. 
Heads discoid; bracts not squarrose. 2. M 


. Pringlei. 


1. Megaliabum Andrieuxii (DC.) Rydberg. 


Vernonia Andrieuxii DC. Prodr. 5: 16. 1836. 
Liabum Andrieuxii Benth. & Hook. (Gen. Pl. 2: 437, only indicated. 1873); Hemsl. Biol. Centr. 

Am. Bot. 2: 231. 1881. 

Shrub 1.5-2 mm. high; petioles 3-8 cm. long; leaf-blades broadly deltoid, short-acuminate 
at the apex, decurrent at the base, coarsely double-toothed or even lobed, 1-2 dm. long and fully 
as wide, hispidulous above, white-tomentose beneath, 3-ribbed, reticulate; heads few, radiate; 
involucre 2.5 cm. high, 3-4 cm. broad; bracts numerous, in 6-8 series, linear-subulate, squar- 
rose, attenuate; ray-flowers in a single series; corolla-tube about 1.5 cm. long, the ligule 7—9- 
nerved, 1.5 cm. long, 2-3 mm. wide; disk-corollas about 15 mm. long, the tube slender, 6 mm. 
long, widening into a cylindric throat, the lobes 3 mm. long; achenes 6 mm. long, 10-ribbed, 
hirsute, with a strong callosity at the base; pappus-bristles 25-30, about 15 mm, long, the outer 
bristles subulate, very short. 


Tyre Locauity: Tehuantepec, Oaxaca. 
DistermuTion: Chiapas and Oaxaca. 


294 NORTH AMERICAN FLORA [VOLUME 34 


2. Megaliabum Pringlei (Rob. & Greenm.) Rydberg. 


Liabum Pringlei Rob. & Greenm. Proc. Am. Acad. 32: 49. 1896. 


Plant 1-1.5 m. high; stem terete, sulcate, tomentulose and viscid-hirsutulous, shrubby at 
the base; petioles 5 mm. long or less; leaf-blades ovate, acute at the apex, rounded to acute at 
the base, mucronate-dentate or -denticulate, 5-10 cm. long, green and scabrous-hispidulous 
above, white-tomentose and on the veins glandular-hirsute beneath, triple-ribbed; heads few, 
large, cymose-paniculate, discoid; involucre hemispheric, nearly 2 cm. high, 2.5-3 cm. broad; 
bracts numerous in 5 or 6 series, regularly imbricate, the outer gradually shorter, ovate, the 
innermost linear-lanceolate, all acute or the inner attenuate, glandular-hirsute; flowers about 
75; corolla yellow, about 15 mm. long, the tube gradually expanding into a cylindric throat, 
the lobes linear-lanceolate, erect; achenes 5 mm. long, hirsute; pappus-bristles 10-12 mm. long, 
straw-colored, scabrous-hispidulous, the outer squamellae lanceolate, 0.5-1 mm. long. 


TYPE Locality: Lake Chapala, Jalisco. : 
DISTRIBUTION: Known only from the type locality. 


4. LIABELLUM Rydberg, gen. nov. 


Herbaceous leafy-stemmed perennials, with tuberous-thickened roots. Leaves opposite, 
sessile, connate, divided into linear divisions, white-tomentose beneath. Heads few, discoid, 
cymose. Involucre campanulate; bracts rather few, imbricate, in 3 series, the outer suc- 
cessively shorter, linear-lanceolate, herbaceous, acuminate. Receptacle flat, alveolate, densely 
hirsute between the alveolae. Flowers all hermaphrodite and fertile; corolla-tube hirsute, 
abruptly expanded into the subcylindraceous short throat; lobes linear, obtusish, erect or 
ascending in anthesis. Anthers elongate, subsagittate at the base, obtusish at the apex. Style 
exserted; branches filiform, obtuse, evenly hispidulous throughout. Achenes cylindric, 
obscurely ribbed, densely silky. Pappus double, the inner of numerous hispidulous bristles, 
the outer of lanceolate fimbriate shining squamellae. 

Type species, Liabum Palmeri A. Gray. 


Leaves not divided to the base; segments 3-10 mm. wide. 
Leaves apparently palmately divided; upper part of stem and inflores- 


cence with moniliform, not gland-tipped hairs. 1. L. cervinum. 
Leaves distinctly pinnately divided; upper part of stem and inflorescence 
with gland-tipped hairs. 2. L. Palmeri. 
Leaves divided to the base into very narrow entire divisions 1-3 mm. wide, 
resembling a whorl of 6-8 leaves. 3. L. angustissimum. 


1. Liabellum cervinum (B. L. Robinson) Rydberg. 
Liabum cervinum B. L,. Robinson, Proc. Am. Acad. 29: 317. 1894. 


A herbaceous perennial, with tuberous-thickened root; stem about 5 dm. high, simple, 
leafy, grooved, arachnoid-tomentose; leaves 7-15 cm. long, slightly floccose when young, soon 
glabrate above, permanently white-tomentose beneath, sessile and slightly connate, palmately 
divided and then again cleft into linear, attenuate, cuspidate-denticulate divisions, which are 
3-7 mm. wide, revolute-margined; inflorescence cymose-corymbose, its branches tomentose as 
well as hirsute with moniliform hairs; heads 4-7; involucre rounded-campanulate, 18-20 mm. 
high, 20-25 mm. broad; bracts imbricate, in about 3 irregular series, linear-lanceolate, acumi- 
nate, hirsute with moniliform hairs and slightly arachnoid; corolla yellow, 10-13 mm. long; 
tube hirsute, 5 mm. long, rather abruptly dilated into a subcylindric throat, the lobes 3 mm. 
long, lance-linear; anthers 6 mm. long, style-branches 3 mm. long, obtuse; achenes 3 mm. long, 
silky; inner pappus-bristles numerous, hispidulous, 12-13 mm. long, straw-colored, the outer 
squamellae 1-2 mm. long, linear-lanceolate. 


TyPE LocaLity: San Marcos, Jalisco. 
DISTRIBUTION: Jalisco. 
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2. Liabellum Palmeri (A. Gray) Rydberg. 
Liabum Palmeri A. Gray, Proc. Am. Acad. 22: 432. 1887. 


A herbaceous perennial, with thick tuberous-thickened roots; stems simple, 5-7 dm. high, 
floccose-tomentose and the upper part also glandular-hirsute; leaves sessile, connate, arachnoid- 
floccose and in age glabrate above, white-tomentose beneath, pinnately 3—-5-divided and the 
divisions again irregularly cleft into linear or lance-linear dentate divisions, which are 5-10 mm. 
wide; peduncles 3-4 dm. long; inflorescence elongate-cymose, with erect branches; heads 3-7; 
involucre campanulate, about 2 cm. high, 1.5—2 cm. broad; bracts imbricate in 3 series, linear- 
_ lanceolate, acuminate, glandular-hirsute and slightly arachnoid; corolla yellow, about 15 mm. 
long, the tube hairy, 6 mm. long, abruptly expanding into a subcylindric throat, the lobes 3.5 
mm. long, linear, obtusish, erect; anthers 6-7 mm. long, obtusish at the apex; style-branches 
2 mm. long, cylindric, obtuse; achenes silky, 2.5 mm. long; pappus-bristles about 1 cm. long, 
straw-colored, hispidulous, the outer squamellae lanceolate, 1—-1.5 mm. long. 


TYPE LocaLity: Rio Blanco, Jalisco. 
DISTRIBUTION: Jalisco. 


3. Liabellum angustissimum (A. Gray) Rydberg. 
Liabum angustissimum A. Gray, Proc. Am. Acad. 22: 432. 1887. 


A herbaceous perennial, with thick tuberous-thickened roots; stem 3-5 dm. high, glabrous 
or slightly arachnoid when young; leaves sessile, connate, slightly floccose but €oon glabrate 
above, white-tomentose except the ribs beneath, 5-10 cm. long, divided to the base into 3-5 
narrowly linear, revolute-margined divisions, which are 1-3 mm. long, the pair of leaves hence 
resembling a verticil of 4-10 narrowly linear leaves; heads solitary or 2-3, cymose; peduncles 
1-5 em. long, glandular-hirsute; involucre campanulate, about 15 mm. high and broad; bracts 
imbricate in 3 series, linear-lanceolate, glandular-hirsute, acuminate; corolla about 10 mm. 
long; tube hirsute, 5 mm. long; lobes linear, 3 mm. long; achenes silky, 2.5 mm. long; pappus- 
bristles about 8 mm. long, hispidulous, pinkish, the outer squamellae lanceolate, about 0.5 mm. 
long. 


Type Locatity: Guadalajara, Jalisco. 
DISTRIBUTION: Jalisco. 


5. SINCLAIRIA H. & A. Bot. Beech. Voy. 433. 1841. 


Erect or climbing shrubs. Leaves opposite or rarely verticillate in 3’s, petioled, the bases 
of the petioles more or less connate; blades broad, usually triple-ribbed and mucronate- 
denticulate, often arachnoid or tomentose beneath, at least when young. Heads cymose- 
paniculate, discoid or radiate. Involucres mostly turbinate; bracts imbricate in 3-5 series, 
more or less striate, the outer very short and broad, usually acute, one fourth to one third as 
long as the innermost; these elongate, linear or oblong, mostly rounded at the apex, in age 
recurved, spreading. Receptacle mostly conspicuously alveolate, glabrous or rarely minutely 
pubescent between the alveolae. Ray-flowers, if present, very few, in a single series, ligulate, 
pistillate, fertile; tube of the corolla slender; ligules 4-5-nerved, 3-4-toothed at the apex. 
Disk-flowers several, but not very numerous, hermaphrodite and fertile; tube of the corolla 
slender, gradually expanding into the narrowly funnelform short throat; lobes linear-lanceolate, 
recurved-spreading in anthesis. Style-branches linear-filiform, mostly acutish, evenly his- 
pidulous throughout. Achenes 10-ribbed, cylindric, glabrous or hirsute. Pappus double, the 
inner of 20-50 scabrous-hispidulous bristles, the outer of short lanceolate squamellae or short 
subulate bristles. 

Type species, Sinclairia discolor H. & A. 


Inner bracts rounded or obtuse at the apex. 
Achenes glabrous; outer pappus-squamellae distinctly paleaceous. 
Leaves white-tomentose beneath. 
Heads radiate; bracts squarrose in age. 

Branches of the inflorescence glabrous; leaves thin, minutely 
tomentose beneath, 1, S. discolor. 

Branches of the inflorescence tomentose; leaves thicker, 
coarsely and loosely but densely tomentose beneath. 2. S. platylepis. 
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Heads discoid; bracts not squarrose. 
Leaf-blades thin, with a few rather coarse teeth at the 


broadest part. 3. S. sublobata. 
Leaf-blades thicker, minutely denticulate throughout. 4. S. hypoleuca. 
Leaves not white-tomentose beneath, merely sparsely arachnoid 
when young; heads discoid. 5. S. glabra. 
Achenes more or less pubescent; leaves white beneath (except in S. 
andromachioides) . 


Heads usually discoid. 
Inflorescence ample, with spreading branches and peduncled 
heads; leaves usually remaining at flowering time (except 
sometimes in no. 9). 
Leaf-blades rounded-ovate, mostly rounded at the base, 
usually rusty beneath. 6. S. andromachioides: 
Leaf-blades ovate or rhombic-ovate, acute or acuminate at 
the base, white beneath. 
Branches and upper surface of the leaves crisp-hirsute. 

Bracts oblong; involucre 5 mm. high; outer pappus- 
squamellae in conspicuous, not wider than the 
bristles. 

Bracts oval or the outer ovate; involucre 3-4 mm. 
high; outer pappus-squamellae conspicuous, broader 
than the bristles. 8. S. subglandularis. 

Branches and upper surface of the leaves glabrous or 
slightly tomentose. 
Branches of the inflorescence slender; heads 6-flowered. 9. S. caducifolia. 
Branches of the inflorescence short and stout; heads 


_ 
“a 


Tonduzii. 


10—12-flowered. 10. S. brachypus. 
Prflorescence dense, thyrsoid; heads subsessile; leaves mostly 
fallen at the time of flowering. 11. S. Deamii. 


Heads radiate; inflorescence cymose-paniculate. 
Involucre about 7 mm. high and 10 mm. broad; ligules 3 mm. 
long. 
Branches glandular and verrucose. 12. S. polyantha. 
Branches somewhat floccose. 13. S. Pittiert. 
Involucre about 15 mm. high and broad; ligules 8-9 mm. long. 14. S. Deppeana. 
Inner bracts acute or acutish at the apex. 
Achenes hirsute as well as glandular. 15uS. 
Achenes merely pubescent. 
Achenes pubescent throughout. 


. adenotricha. 


Inflorescence floccose; leaves white beneath (?). 16. S. Liebmannii. 
Inflorescence puberulent; leaves green on both sides. 17. S. hypochlora. 
Achenes hispid at the apex, otherwise glabrous. 18. S. sericolepis. 


1. Sinclairia discolor H. & A. Bot. Beech. Voy. 433. 1841. 
Liabum discolor Benth. & Hook.; Hemsl. Biol. Centr. Am. Bot. 2: 232. 1881. 


A shrub, with glabrous branches; petioles 2-4 cm. long, only slightly dilated at the base; 
leaf-blades ovate or lance-ovate, 8-15 cm. long, 4-10 cm. wide, denticulate, acuminate at the 
apex, cuneate at the base, glabrous and green above, white and finely tomentose beneath, 
triple-nerved; inflorescence cymose-paniculate, conic or ovoid, of numerous heads; involucre 
turbinate, about 8 mm. high, 8-10 mm. broad; bracts imbricate in 4 or 5 series, glabrous or 
nearly so, striate, the outer very short, broadly ovate, acutish, the inner elongate, linear-oblong, 
rounded at the apex; ray-flowers few, the corolla-tube 5 mm. long, the ligule 5-6 mm. long, 
1.5 mm. wide, 4~-5-nerved, 3—4-toothed at the apex; disk-corollas about 9 mm. long, their tubes 
gradually expanding into the narrowly funnelform throat, the lobes linear-lanceolate, 2 mm. 
long, recurved in age; anthers nearly 4 mm. long, acute at both ends; style-branches 2 mm. 
long; achenes 10-ribbed, glabrous, 1.5 mm. long; bristles about 25, straw-colored, about 5 mm. 
long, the outer squamellae 1-1.5 mm. long, scabrous-hispidulous. 

‘TYPE LocALITy: Realejo, Guatemala. 


DISTRIBUTION: Jalisco to Guatemala. 
ILLUSTRATION: Hook. Ic. Pl. pl. 451-2. 


2. Sinclairia platylepis (Schultz-Bip.) Rydberg. 
Liabum platylepis Schultz-Bip. (Flora 39: 160, hyponym. 1856); Klatt, Leopoldina 23: 146. 1887. 


A shrub (according to Sartorius parasitic on oaks), with more or less floccose branches; 
petioles 1-2 cm. long; leaf-blades broadly rhombic-oval, 7-12 em. long, 4-9 cm. wide, 3-ribbed, 
acute, minutely denticulate, glabrous and green above, densely and loosely white-tomentose 
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beneath; inflorescence rather small, cymose-paniculate; branches tomentose; involucre 
turbinate, 7-8 mm. high, about | cm. wide; bracts imbricate in 4 series, glabrous or nearly so, 
striate, in age more or less squarrose, the outer broad and short, ovate, acute, the inner broadly 
oblong, thin, rounded at the apex; ray-flowers few, the corolla-tube 4 mm. long, the ligule 
4-5 mm. long, 1 mm. wide, 3-toothed; disk-corollas 4-5 mm. long, the tube very short, grad- 
ually expanding into the throat, the lobes less than 2 mm. long; achenes 10-ribbed, glabrous, 1.5 
mm. long; pappus-bristles about 5 mm. long, the outer squamellae 1 mm. long. 


TYPE LocaLity: Mirador, Veracruz. 
DISTRIBUTION: Southern Mexico. 


3. Sinclairia sublobata (B. L. Robinson) Rydberg. 
Liabum sublobatum B. L. Robinson, Proc. Am. Acad. 51: 539. 1916. 


A shrub, with glabrous striate branches, brownish in the inflorescence; petioles about 
5 em. long, scarsely dilated at the base; leaf-blades rhombic-ovate, acuminate, somewhat 
hastately toothed at their broadest part, otherwise sharply mucronate-dentate, cuneate and 
decurrent at the base, green and glabrous above, rather loosely tomentose beneath, 1-1.3 dm. 
long, 7-9 cm. wide, 3-ribbed; panicle 1.5 dm. broad; branches minutely tomentose; heads 
discoid, about 8-flowered; involucre about 8 mm. high and broad; bracts in four series, 
puberulent, the outer ovate, acutish, the inner oblong, rounded at the apex; corolla light- 
yellow, 8 mm. long, the lobes 2 mm. long; pappus-bristles about 6 mm. long, the outer squa- 
mellae less than 2 mm. long. 


TYPE Locatity: San Lucas Toliman, Solola, Guatemala. 
DisTRIBuTION: Guatemala and San Salvador. 


4. Sinclairia hypoleuca (Greenm.) Rydberg, sp. nov. 
Liabum glabrum hypoleucum Greenm. Proc. Am. Acad. 32: 294. 1897. 


A shrub, with glabrous branches; petioles 2-4 cm. long; blades rhombic-lanceolate, 
denticulate, acuminate at the apex, cuneate and somewhat decurrent at the base, 8-10 cm. long, 
3-5 cm. wide, green above, white-tomentose beneath; inflorescence rather large, cymose- 
paniculate, conic; involucre about | cm. high and broad; bracts in 4 or 5 series, glabrous or 
nearly so, thin, striate, the outer ovate, acutish, the inner oblong, rounded at the apex; corolla 
about I cm. long, the lobes 2 mm. long; style-branches 2 mm. long; achenes glabrous, 2 mm. 
long; pappus-bristles 8 mm. long, the outer squamellae about 1 mm. long. 


Type Locatity: Cafions near Guadalajara, Mexico. 
DisTRiBuTion: Jalisco and Morelos to Guatemala. 


‘ 5. Sinclairia glabra (Hemsl.) Rydberg. 
Liabum glabrum Hemsl. Biol. Centr. Am. Bot. 2: 232. 1881. 


* A shrub, up to 5 m. high, with glabrous thick branches; leaves opposite or verticillate in 
3's; petioles 2-3 cm. long, glabrous; leaf-blades lanceolate or ovate, 5-15 cm. long, acuminate 
at the apex, cuneate at the base, denticulate, triple-ribbed, glabrous on both sides or slightly 
floccose beneath when young; inflorescence cymose-paniculate, ovoid in outline, with numerous 
heads; involucre turbinate, 8 mm, high, 8-10 mm. wide, glabrous; bracts imbricate in 3-5 
series, striate, the outer ovate, acutish or obtuse, the inner linear, rounded at the apex, elongate; 
ray-flowers apparently wanting; disk-corollas 7-8 mm. long, the tube gradually expanding into 
the narrowly funnelform throat, the lobes linear-lanceolate, 2 mm. long, in age spreading or 
reflexed; achenes glabrous or slightly glandular-hispidulous, 10-ribbed; pappus-bristles about 
20, scabrous-hispidulous, straw-colored, 5-6 mm. long, the outer squamellae 1 mm. long or less. 


Tyre Locatity: Cuernavaca, Morelos. 
Distrisution: Morelos to Guatemala. 
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6. Sinclairia andromachioides (Less.) Schultz-Bip.(; Hemsl. 
Biol. Centr. Am. Bot. 2: 231, as a synonym. 1881.) 


Vernonia andromachioides Less. Linnaea 6: 397. 1831. ; 4 
Liabum andromachioides Benth. & Hook. (Gen. Pl. 2: 436, only indicated. 1873); Hemsl. Biol. 


Centr. Am. Bot. 2: 231. 1881. 

A climbing shrub, with diffuse branches, which are striate-sulcate, somewhat cinereous and 
glandular-hispidulous on the upper part and at the nodes; petioles 2-3 cm. long, sulcate, 
glandular-hispidulous, slightly connate at the base; leaf-blades thin, rounded-ovate, 6-15 cm. 
long, 4-12 cm. wide, short-acuminate at the apex, rounded or obtuse at the base, distantly 
mucronate-denticulate, glabrous and smooth above, densely brown-villous, slightly tomentose 
when young beneath, triple-ribbed above the base and usually with one or two fainter ribs 
below, reticulate; inflorescence cymose-paniculate, leafy below; branches glandular-hispidu- 
lous; heads numerous, usually discoid; involucre turbinate, 6-7 mm. high, about 1 cm. broad; 
bracts puberulent, striate, imbricate in about 4 series, the outer short, ovate, acute, the inner 
elongate, linear and rounded at the apex, with in age spreading tips; disk-flowers 14-17; corolla 
6-7 mm. long, the tube gradually expanding into the funnelform throat, the lobes linear- 
lanceolate, 2 mm. long, acute, recurved-spreading in anthesis; achenes 2.5 mm. long, slightly 
10-ribbed, hirsute; pappus-bristles 25 or more, scabrous-hispidulous, brown, about 6 mm. long, 
the outer squamellae subulate, scarcely broader than the bristles. 


TYPE LOCALITY: Misantla, Veracruz. 
DISTRIBUTION: Veracruz. 


7. Sinclairia Tonduzii (B. L. Robinson) Rydberg. 
Liabum Tonduzii B. L.. Robinson (; Donn. Smith, Enum. Pl. Guat. 6: 82, hyponym. 1903), Proc. 

Bost. Soc. Nat. Hist. 31: 270. 1904. 

A climbing shrub, with dark-gray bark and conspicuous lenticels; young branches to- 
mentose and densely hirsute with dark moniliform hairs; petioles 1.5—4 cm. long, dark-hirsute 
as the branches; leaf-blades rhombic-ovate, acuminate at the apex, acute at the base, mucro- 
nate-denticulate or subentire, 7-15 cm. long, 5—10 cm. wide, scabro-hirsutulous and green above, 
white-tomentose and hirsute beneath; inflorescence cymose-paniculate, with divergent dark- 
tomentose branches; heads numerous, on short individual peduncles; involucre turbinate, 6-7 
mm. high, 10-12 mm. broad; bracts imbricate in 3 or 4 series, puberulent, striate, the outer 
short, ovate, acutish, the inner oblong-linear, elongate, rounded at the apex, reflexed in age; 
corolla glabrous, yellowish; tube gradually expanding into the short funnelform throat, the 
lobes acute, recurved-spreading; achenes hirsute, 10-ribbed, 2.5 mm. long; pappus-bristles 5-6 
mm. long, brown, scabrous-hispidulous, the outer squamellae subulate, 0.5 mm. long. 


Type LocaLity: Banks of Rio Virillo, San José, Costa Rica. 
DISTRIBUTION: Known only from the type locality. 


8. Sinclairia subglandularis (Blake) Rydberg. 
Liabum subglandulare Blake, Contr. U. S. Nat. Herb. 24: 31. 1922. 


Shrub or tree 2-6 m. high, with brownish-gray bark; young branches densely sordid- 
tomentose and short-hirsute, in age glabrate; leaves opposite; petioles slender, sordid-tomentose 
and hispidulous, 1.5—2.5 em. long; blades ovate or lance-ovate, 5—8 cm. long, 2.5—3.5 em. wide, 
short-acuminate at the apex, acute or cuneate at the base, subentire, Subcartaceous, dull-green 
and hispidulous above, white- or gray-tomentose and glandular-puberulent beneath, 3-ribbed; 
inflorescence cymose-paniculate, round-ovoid, 8.15 cm. long, about 10 cm. wide, the branches 
divaricate; heads numerous; involucre 3.5-4 mm. high; bracts in 3—4 series, the outer rounded- 
ovate, the inner oval, brown, pilose, striate; corolla cream-colored or dull-yellow, 8.5 mm. long, 
the lobes lanceolate, 3 mm. long; pappus straw-colored, 7 mm. long, the squamellae 1 mm. 
long. 

Type LocaLity: Hacienda La Zumbadona, between El Paraiso and La Florida, Copan, Hon- 


duras. 
DistrR1BuTION: Honduras and Salvador. 
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9. Sinclairia caducifolia (Rob. & Bartl.) Rydberg. 
Liabum caducifolium Rob. & Bartl. Proc. Am. Acad. 43: 59. 1907. 


A shrub, with gray glabrous branches; petioles about 2 cm. long; leaf-blades rhombic- 
lanceolate, denticulate, short-acuminate, cuneate and slightly decurrent at the base, 3-6 cm. 
long, 2-3 cm. wide, glabrous above, white-tomentose beneath; inflorescence cymose-paniculate, 
leafy; branches slender, spreading or arcuate-ascending; heads discoid, about 6-flowered; 
involucre 6 mm. high and 6-8 mm. broad; bracts in 4 series, striate, the outer ovate, acute, the 
inner linear-oblong, rounded or very obtuse at the apex; corolla about 6.5 mm. long, the tube 
gradually widening into the throat, the lobes 1.5 mm. long; achenes 3 mm. long, 10-ribbed, 
hispid; pappus-bristles about 40, scabrous, 7 mm. long, the outer squamellae scarcely 1 mm. 
long. 


TYPE LocaLity: Acapulco, Guerrero, Mexico. 
DisTRIBuTION: Guerrero and Colima. 


10. Sinclairia brachypus Rydberg, sp. nov. 


A shrub, with dark branches, slightly floccose when young; petioles 3-5 cm. long; leaf- 
blades about 1 em. long, rhombic-lanceolate, acuminate at each end, glabrous above, white- 
tomentose beneath, denticulate; inflorescence dense, paniculate, pyramidal; branches short, 
ascending; heads discoid, 10-12-flowered; involucre about 7 mm. high, 7-8 mm. broad; bracts 
in 4 series, the outer ovate, short, the inner linear, obtuse; corollas 6 mm. long, the tube 
gradually widening into the throat; achenes sparingly hirsute; pappus-bristles brownish, 
barbellate, 5 mm. long. 


Type collected on the upper slopes of Volcan Ipala, Guatemala, January 1907, Pittier 1886 
(U.S. Nat. Herb. no. 578282). 


11. Sinclairia Deamii (Rob. & Bartl.) Rydberg. 
Liabum Deamii Rob. & Bartl. Proc. Am. Acad. 43: 60. 1907. 


A climbing shrub, 3-5 m. high; branches subterete, somewhat lanulose, thick; leaves 
mostly fallen at anthesis, short-petioled, ovate, acute, tomentose as well as hirsute; inflorescence 
cymose, thyrsoid, ovoid, dense, 1—-1.5 dm. long, tomentose; heads subsessile, discoid, 6-flowered; 
involucre 4 mm. high and about as broad; bracts imbricate in 3-4 series, striate, pubescent, the 
outer ovate, obtuse, the inner elliptic and rounded at the apex; corolla yellow, 6-7 mm. long, 
the tube gradually expanding into a narrowly funnelform throat, the lobes linear-lanceolate, 
acuminate, spreading; achenes 2.5 mm. long, 10-ribbed, short-pubescent; pappus-bristles 
more than 30, straw-colored, 6 mm. long, the outer squamellae subulate, less than 1 mm. long. 


Type Locatity: Gualan, Tacapa, Guatemala. 
DistTRipuTion: Guatemala. 


12. Sinclairia polyantha (Klatt) Rydberg. 
Liabum polyanthum Klatt, Bull Soc. Bot. Belg. 31’: 209. 1892. 


A shrub, with angled, striate, verrucose, and glandular branches; petioles 2—3 cm. long, 
connate at the base; leaf-blades oval or rhombic-oval, abruptly acuminate at the apex, cuneate 
but not decurrent at the base, 3-ribbed, denticulate, glabrous above, white-tomentose beneath, 
9-13 cm. long, 4-8 cm. wide; inflorescence leafy, cymose-paniculate; branches spreading, 
puberulent and somewhat glandular; heads numerous, 10—12-flowered, radiate; involucre 
about 7 mm. high and 10 mm. broad, puberulent; bracts in about 4 series, the outer ovate, 
acute, the inner linear-oblong and rounded at the apex; tube of the ray-corollas 4 mm. long, the 
ligule oblong, 3 mm. long; disk-corollas 6 mm. long; achenes appressed-pilose; pappus- 
bristles 6 mm. long, scabrous, the outer squamellae small, subulate. 


Tyre Locatity: Forest at General, Costa Rica, 
Distermution: Costa Rica. 
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13. Sinclairia Pittieri Rydberg, sp. nov. 


A shrub, with striate somewhat floccose branches; petioles 5-8 cm. long, connate at the 
base; leaf-blades broadly oval, 10-15 cm. long, 7-12 cm. broad, acute at each end or short- 
acuminate at the apex, glabrous above, white-tomentose beneath, denticulate; inflorescence 
paniculate; branches spreading, floccose; heads numerous, 12—15-flowered, radiate; involucre 
about 7 mm. high and 10 mm. broad, puberulent; bracts in 4 series, the outer ovate, acute, the 
inner linear-oblong, rounded at the apex; tube of the ray-corollas 6 mm. long; achenes strigose; 
pappus-bristles light-brown, 6-7 mm. long, scabrous, the outer squamellae subulate, 1 mm. 
long or less. ° 


Type collected near Alajuelita, Costa Rica, December 1894, H. Pittier 9093 (U.S. Nat. Herb. no, 
377219). 


14. Sinclairia Deppeana (Less.) Rydberg. 


Andromachia Deppeana Less. Linnaea 6: 401. 1831. 
Liabum Deppeanum Hemsl. Biol. Centr. Am. Bot. 2: 232. 1881. 


A shrub, with terete, striate, glabrous, purplish branches; petioles more or less dark- 
hispid, about 2.5 cm. long; leaf-blades membranous, elliptic-lanceolate, acuminate at each end, 
mucronate-serrulate, 7-10 cm. long, 3-8 cm. wide, glabrous and smooth above, white-tomentose 
beneath, 3-ribbed, pubescent on the ribs; inflorescence cymose-paniculate, fastigiate, leafy 
below, with many heads and dark-hirsute spreading branches; involucre turbinate, 15 mm. 
high, 15 mm. broad; bracts imbricate in 3 series, obsoletely ciliate, pilose, apiculate, the outer 
ovate, acute, the inner much longer, linear or spatulate-linear, rounded at the apex; ray- 
flowers about 10; corolla-tube 4 mm. long, the ligule 5-nerved, 8-9 mm. long, 4-toothed; 
disk-corollas about 10 mm. long, the lobes linear-lanceolate, spreading, 2 mm. long; achenes 
pubescent; pappus-bristles yellow, 10 mm. long, the outer squamellae subulate. 


TyprE LocaLity: Cuesta Grande del Ja[laJcingo, Veracruz. 
DISTRIBUTION: Veracruz. 


15. Sinclairia adenotricha (Greenm.) Rydberg. 
Liabum adenotrichum Greenm. Field Mus. Publ. Bot. 2: 349. 1912. 


A shrub, 3-4 m. high; branches floccose-tomentose when young, glabrate in age, striate; 
petioles 2.5—3 cm. long, glabrous or nearly so; leaf-blades ovate, 6-13 cm. long, 2-7.5 cm. wide, 
acuminate, callous-denticulate, abruptly cuneate and somewhat decurrent at the base, arach- 
noid-pubescent at first, then glabrate above, densely white-tomentose beneath; inflorescence 
terminal, cymose-paniculate; branches white-tomentose as well as glandular-hirsute; heads 
discoid, about 20-flowered; bracts imbricate in 4-5 series, striate, sparsely tomentose and 
glandular-hirsute, the outer triangular-ovate, the inner elongate, lanceolate or lance-oblong, 
obtuse or acutish; corolla 10-12 mm. long, sparingly pilose; achenes about 2 mm. long, hirsute 
and glandular-hispid. 


TYPE LOCALITY: Cerro de Frujano, Oaxaca. 
DISTRIBUTION: Known only from the type locality. 


16. Sinclairia Liebmannii Schultz-Bip. (; Klatt, Leopoldina 23: 
146, as synonym. 1887.) 


Liabum Liebmannii Klatt, Leopoldina 23: 146. 1887. 


A shrub; branches of the inflorescence sparsely floccose; involucre turbinate, 6 mm. high, 
8 mm. broad; bracts in 4 series, acute, slightly floccose and puberulent, the outer ovate, the 
inner lance-linear; disk-corollas 7 mm. long; lobes nearly 2 mm. long; achenes 10-ribbed, 
pilose; pappus sordid or somewhat fuscous; bristles 7 mm. long, scabrous; outer squamellae 
subulate. 


TYPE LOCALITY: Mexico. 
DIsTRIBUTION: Known only from the type locality. 


Part 4, 1927] CARDUACEAE: LIABEAE 301 


17. Sinclairia hypochlora (Blake) Rydberg. 
Liabum hypochlorum Blake, Contr. Gray Herb. 53: 27. 1918. 


A shrub, 2 m. high, scarcely branched below the inflorescence; stem when young dark- 
brown, densely glandular and sparsely pilose; petioles 2.5—-4 cm. long, glandular-puberulent; 
leaf-blades broadly deltoid-ovate, short-acuminate, obscurely denticulate, abruptly contracted 
at the base, only slightly decurrent, 3-ribbed, green on both sides, glandular-puberulent, sparsely 
pilose on the veins, 10-13 cm. long, 8-12 cm. wide; panicle more or less leafy, 1.5 dm. long, 1.8 
dm. wide; involucre turbinate-campanulate, 7-8 mm. high, 8 mm. broad, about 15-flowered; 
bracts in 4 series, glandular-puberulent and pilose, acutish, the outer ovate, the inner lanceolate; 
ray-flowers 5, pistillate and fertile; corolla-tube 4 mm. long, the ligule 3 mm. long; disk- 
corollas orange, 8 mm. long, the tube gradually enlarging into the throat; achenes 5-angled, 
puberulent; pappus-bristles 7 mm. long, scabrous, the outer squamellae subulate, very short. 


TYPE LocaLity: San Filipe, Retalhuleu, Guatemala. 
DISTRIBUTION: Known only from the type locality. 


18. Sinclairia (?) sericolepis (Hemsl.) Rydberg. 
Liabum sericolepis Hemsl. Biol. Centr. Am. Bot. 2: 232. 1881. 


A shrub, apparently climbing, with thick glabrescent branches; leaf-blades ovate-oblong, 
5-7 cm. long, remotely callous-denticulate, densely and shortly white-tomentose beneath; 
heads numerous, cymose-paniculate, discoid, many-flowered, about 18 mm. wide; individual 
peduncles short, slender; involucral bracts in 4-5 series, herbaceous, ovate, acute, sericeous- 
pubescent; receptacle fimbrilliferous; corolla slightly funnelform above, deeply 5-cleft; 
achenes hispid towards the apex, otherwise glabrous, not striate; pappus-bristles in 2 series, all 
slender.* 


TYPE LocaLity: Valley of Cordoba, Veracruz. 
DiIsTRIBUTION: Known only from the type locality. 


* Description drawn from Hemsley’s diagnosis; no specimens seen. 
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Tribe 14. NEUROLAENEAE 
By Per AXEL RYDBERG 


Heads radiate or discoid. Involucral bracts herbaceous, in 3-4 series, 
more or less imbricate. Receptacle chaffy, with membranous paleae. Ray- 
flowers when present pistillate and fertile; ligules sometimes conspicuous. 
Anthers sagittate at the base. Style-branches rather short, recurved, obtuse 
at the end, and more or less distinctly penicillate. Achenes oblong, somewhat 
tapering downwards. Pappus of capillary bristles. 


Heads radiate, but the ligules in some species very inconspicuous; paleae of the 


receptacle lacerate, often 3-cleft; leaves opposite. 1. SCHISTOCARPHA, 
Heads discoid or rarely radiate; paleae of the receptacle narrow, 1-nerved; 
leaves alternate. 2. NEUROLAENA, 


1. SCHISTOCARPHA Less. Linnaea 6: 409. 1831. 


Neilreichia Fenzl, Denks. Akad. Wien 1: 258. 1850. 
Schistocarpia Pritzel, Ic. Ind. 999. 1855. 
Zycona Kuntze, Rev. Gen. Pl. 373. 1891. 

Tall herbs. Leaves opposite, petioled; petioles more or less connate-clasping at the base; 
blades dentate, usually decurrent on the petioles. Inflorescence cymose-paniculate. Heads 
radiate. Involucre campanulate; bracts in 3-4 series, imbricate, the outer successively 
shorter, membranous, striate. Receptacle convex, chaffy; paleae membranous, lacerate, 
usually 3-cleft. Ray-flowers in 1-2 series, pistillate, usually ligulate, but ligules sometimes 
small, white or yellowish, obtusely 3-4-toothed. Disk-flowers hermaphrodite, numerous; 
corolla-tube slender, abruptly expanding into a subcylindric or cylindric-funnelform throat of 
about the same length; lobes short, ovate. Anthers sagittate at the base, with small auricles. 
Style-branches' slender, short, usually obtuse, papillose or minutely hirtellous. Achenes oblong, 
tapering somewhat downward, glabrous, minutely striate or smooth, callous at both ends, black 
and shining. Pappus-bristles about 20, in a single series, caducous from an annular base. 


Type species, Schistocarpha bicolor Less. 


Ligules conspicuous, 4-10 mm. long, in a single series. 
Bracts of the involucre, at least the inner ones, acute; inflorescence more or 
less glandular or viscid. 


Bracts all lanceolate, acute; ligules about 10 mm. long. 1. S. pedicellata. 
Outer bracts ovate, acute or obtuse; ligules 6-8 mm. long. . S. paniculata. 
Bracts rounded or obtuse at the apex; inflorescence not glandular. 
Stem and leaves more or less pubescent. 
Petioles distinctly winged throughout, often auriculate at the base; 
ligules 5-6 mm. long; bracts oblong. 
Leaves sparingly pubescent. 3. S. bicolor. 
Leaves densely pubescent, almost velutinous. 4. S. velutina. 
Petioles winged only above, never auriculate at the base. 
Bracts linear; ligules 6-7 mm. long. 5. S. longiligula. 
Bracts oblong; ligules about 4 mm. long. 6. S. Seleri. 
Stem and leaves glabrous; heads about 18-flowered. 7. S. Liebmannii. 
Ligules minute or wanting, less than 1 mm. long. 
Ray-flowers apparently in a single series, their corolla-tubes much shorter 
than the styles. 
Stem glabrous or nearly so; bracts obtuse or obtusish. 8. S. platyphylla. 
Stem villous-pilose; bracts acute. 9. S. Kellermanii. 
Ray-flowers many, in several series, their corolla-tubes only slightly shorter 
than the styles. 10. S. oppositifolia. 


1. Schistocarpha pedicellata (Schultz-Bip.) Klatt, Leopoldina 
23: 146. 1887. 
Neurolaena pedicellata Schultz-Bip.; Klatt, Leopoldina 23: 147, as synonym. 1887. 

A perennial herb; stem | m. high or more, angled, striate, hirsute with coarse flat hairs and 
glandular on the upper part; petioles 2-8 cm. long, winged only on the upper part, connate- 
clasping at the base; leaf-blades broadly ovate to subcordate, caudate-acuminate at the apex, 
abruptly contracted into a cuneate-decurrent base, coarsely dentate, with mucronate teeth, 


Vorume 34, Part 4, 1927) 303 


304 NORTH AMERICAN FLORA ([VoLuME 34 


coarsely hirsute on both sides, triple-ribbed; inflorescence paniculate, leafy below; branches 
glandular and hirsute, in age often elongate; involucre 6 mm. high, 7-10 mm. broad; bracts 
more or less purplish, hirsute, imbricate in 3 series, most or all of them acute; paleae of the 
receptacle 4-5 mm. long, 3-cleft, the middle lobe bristle-like, much longer; ray-flowers 15-20; 
corolla-tube 4 mm. long, puberulent, the ligule white, nearly 1 cm. long, 4~5-nerved, 3-4- 
toothed, often 2 mm. wide; disk-flowers many; corolla 5 mm. long, the tube 2 mm. long, 
slender, abruptly expanding into the cylindro-funnelform throat, the lobes ovate, 0.5 mm. long, 
acute; achenes glabrous, 1.5 mm. long, black; bristles white, 4 mm. long. 


TYPE LocaALity: Dos Tuentes, Mexico. 
DISTRIBUTION: Veracruz. 


2. Schistocarpha paniculata Klatt, Bull. Soc. Bot. 
Belg. 311: 210. 1892. 


A perennial herb; stem 1 m. high or more, angled, striate, purplish, hirsute and glandular 
or viscid, especially above; petioles 3-6 cm. long, connate at the base; leaf-blades ovate or 
ovate-deltoid, acuminate, dentate, abruptly contracted below into a decurrent cuneate base, 
pilose on both sides, with short hairs on the upper surface and longer on the under; inflorescence 
paniculate, dense and short, leafy; involucre about 7 mm. high and | cm. broad; bracts imbri- 
cate in 3 series, hirsute, the outer ovate, obtuse or acutish, the inner lanceolate and acute; ray- 
flowers 20-30; corolla-tube 5 mm. long, pubescent, the ligule 6-8 mm. long, 2 mm. wide; 
disk-flowers 50-70, the corolla 5 mm. long, as in the preceding; achenes glabrous, 1-5 mm. 
long; pappus bristles 4 mm. long. 


‘TYPE LOCALITY: Southeast slopes of Irazu, Costa Rica. 
DisTRIBuTION: Costa Rica to Colombia. 


3. Schistocarpha bicolor Less. Linnaea 6: 409. 1831. 
Schistocarpia bicolor Pritzel, Ic. Ind. 999. 1855. 


A perennial herb, originally described as suffrutescent; stem spotted with red, more or less 
hirsute, 2-3 m. high; petioles 2-7 cm. long, winged, connate and often auriculate at the base; 
leaf-blades broadly ovate, triple-ribbed, 5-20 cm. long, 4-15 cm. wide, acuminate at the apex, 
abruptly contracted and decurrent at the base, serrate, more or less hirsute on both sides; 
inflorescence paniculate, leafy below; ultimate peduncles short; involucre 5-6 mm. high, 5-9 
mm. broad; bracts imbricate in 3 series, striate, elliptic or oblong, all obtuse, the outer pubes- 
cent, the inner merely ciliate; paleae of the receptacle 3-cleft, 3-5 mm. long, the middle lobe 
much longer, attenuate; ray-flowers 12-18; corolla-tube 3 mm. long, the ligule white, 5-6 mm. 
long, 1.5-2 mm. wide, 5-veined; style-branches less than 1 mm. long; disk-flowers many; 
corolla 5 mm. long, the tube 1.5 mm. long, the throat cylindric, the lobes ovate, less than 0.5 
mm. long; style-branches clavate; achenes 1.5 mm. long, glabrous, slightly tapering downward; 
pappus-bristles white, 5 mm. long. 

TYPE LOCALITY: Mexico. 


DISTRIBUTION: San Luis Potosi to Guatemala. 
ILLUSTRATION: Link, Klotzsch, & Otto, Ic. Pl. Rar. 2: pl. 37. 


4. Schistocarpha velutina Rydberg, sp. nov. 
Neurolaena Lindeni Schultz-Bip. Ms. Not N. Lindeni Schultz-Bip.; A. Gray, 1861. 


A perennial herb; stem pilose, densely so in the inflorescence; petioles 2-5 cm. long, 
narrowly winged throughout, connate at the base; leaf-blades ovate, deltoid-ovate or sub- 
cordate, decurrent on the petioles, coarsely dentate, more or less acuminate, 5—20 cm. long, 
densely pilose on both sides, almost velutinous, especially below; heads numerous, in leafy 
panicles; involucre 4-5 mm. high, 5-7 mm. broad; bracts oblong or elliptic, rounded at the 
apex, strongly striate, more or less pilose; ray-flowers 12-15, the corolla-tube 3 mm. long, the 
ligule oblong, 4-6 mm. long, 1.5—2 mm. wide; disk-corollas 4 mm. long, similar to those of the 
preceding species; pappus-bristles white, 4 mm. long. 


Type collected at Mirador, Veracruz, 1842-3, Liebman 490 (Gray Herb.). 
DISTRIBUTION: Veracruz. 
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5. Schistocarpha longiligula Rydberg, sp. nov. 


A perennial herb; stem rather densely villous-pillose; petioles 3-8 cm. long, winged only 
above; leaf-blades ovate to deltoid-ovate, coarsely dentate, acuminate at the apex, abruptly 
contracted at the base and decurrent on the petioles, pilose on both sides, sparingly and shortly 
so on the upper side; heads many in a flat-topped panicle; peduncles rather slender; involucre 
about 6 mm. high and 8 mm. broad; bracts linear, striate, rounded at the apex, glabrate; ray- 
flowers 10-12, the corolla-tube 4 mm. long, the ligule 6-7 mm. long; disk-corollas 4 mm. long; 
achenes glabrous, 4 mm. long; pappus-bristles white, 3 mm. long. 


Type collected at San Miguel Uspanlon, Guatemala, 1892, Heyde & Lux 3383 (Gray Herb.) * 


6. Schistocarpha Seleri Rydberg, sp. nov. 


A perennial herb; stem more than 1 m. high, finely and sometimes densely hirsute, 
angled; petioles 2-10 cm. long, connate-clasping at the base, only the upper part winged; leaf- 
blades ovate or deltoid, 5—15 cm. long, acuminate, dentate, contracted into a cuneate decurrent 
base, sparingly or densely short-hirsute on both sides; inflorescence corymbose-paniculate, with 
ascending branches; involucre 4 mm. high, 6 mm. wide; bracts in 3 series, elliptic-oblong, 
ciliolate on the margins, rounded at the apex; paleae of the receptacle 5 mm. long, 3—5-cleft and 
lacerate, the middle lobe longer; ray-flowers 10-15, the tube of the corolla 3 mm. long, the 
ligule yellowish, 4 mm. long, oval, fully 2 mm. wide, 4-5-nerved, obtusely 3—4-lobed; disk- 
corollas 5 mm. long, the tube 2 mm. long, the lobes ovate, 0.5 mm. long; achenes black, 
glabrous, over 1 mm. long; pappus-bristles 3-4 mm. long. 


Type collected in Chiapas, between San Martin and Ococingo, March 13, 1896, Seler 2191 (Herb. 
N. Y. Bot. Gard.). 
DistrRisuTION: Chiapas and Guatemala. 


7. Schistocarpha Liebmannii (Schultz-Bip.) Klatt, Leopoldina 
23: 146. 1887. 4 
Neurolaena Liebmannii Schultz-Bip.; Klatt, Leopoldina 23: 146, assynonym. 1887. 


A perennial herb; stem glabrous, terete, striate; petioles 1-2 cm. long, winged; leaf- 
blades lanceolate or ovate-lanceolate, dentate, short-acuminate, cuneate and decurrent at the 
base, glabrous on both sides; heads rather few, in small axillary and terminal panicles; in- 
volucre 3-4 mm. high and broad; bracts elliptic, striate, glabrous in 3 series, rounded at the 
apex; ray-flowers about 6, the corolla-tube 3 mm. long, glabrous, the ligule oblong, 2-3 mm. 
long; disk-flowers about 12, the corolla about 4 mm. long; achenes glabrous; pappus-bristles 3 
mm. long. 


TYPE LOCALITY: Mexico. 
DistripuTion: Veracruz. 


8. Schistocarpha platyphylla Greenm. Field. 
Mus. Publ. Bot. 2: 274. 1907. 


A stout herb; stem terete, striate, glabrous or slightly pubescent above; petioles connate 
at the base; leaf-blades ovate, 10-25 cm. long, 6.5—22 cm. broad, acuminate at the apex, sinuate- 
dentate, subcordate to cuneate at the base, decurrent on the petioles, triple-nerved, sparingly 
pilose on both sides, slightly paler beneath; inflorescence cymose-paniculate, corymbiform, 
with pubescent branches and subsetaceous bracts; involucre narrowly campanulate, 7-8 mm. 
high; bracts in 3 series, lance-oblong, obtuse or obtusish, straw-colored, striate, glabrous; 
paleae of the receptacle hyaline, subcuneate, 3 mm. long, irregularly 3-5-toothed; pistillate 
flowers about 13; corolla tubular, 2 mm. long, pubescent externally; disk-flowers 14-18; 
corolla about 5 mm. long; tube puberulent, gradually expanding into the throat; achenes | mm. 
long, glabrous or sparingly pubescent. 


Tyre Locauity: Santa Maria, Dept. Quezaltenango, Guatemala. 
Disraisution: Guatemala, 
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9. Schistocarpha Kellermanii Rydberg, sp. nov. 


A perennial herb; stem 1 m. high or more, angled and strongly grooved, coarsely hirsute; 
petioles 5-10 cm. long, connate at the base, hirsute, scarcely winged except the upper part; 
leaf-blades broadly ovate, 1-1.5 em. long, 8-10 cm. broad, decidedly hirsute on both sides, 
acuminate, densely dentate with mucronate teeth; panicles terminal and from the upper axils, 
rounded, dense; ultimate peduncles short, densely hirsute; involucre about 8 mm. high and 1 
em. broad; bracts lanceolate or linear-lanceolate, acute, hirsute on the back or the innermost 
only ciliate on the margins; paleae of the receptacle 5-7 mm. long, irregularly 3-cleft, the 
middle lobe only a little longer; ray-flowers rather few, the corolla-tube slightly, if at all, pubes- 
cent, more than half as long as the style, with or without a minute ligule; disk-flowers numer- 
ous; corolla 6 mm. long, the tube pubescent, 2.5 mm. long, the throat subcylindric, the lobes 
ovate, 0.5 mm. long; achenes glabrous, fully 1.5 mm. long; pappus-bristles 5 mm. long. 

Type collected on the Volcano Agua, Guatemala, February 4, 1908, Ww. A. Kellerman 7293 (herb 


N. Y. Bot. Gard.). 
DISTRIBUTION: Central Guatemala. 


10. Schistocarpha oppositifolia (Kuntze) Rydberg. 


Neurolaena Lindeni Schultz-Bip.; A. Gray, Proc. Am. Acad. 5: 185; hyponym. 1861. 
Schistocarpha Lindeni Donn. Smith, Enum. Pl. Guat. 1: 24; hyponym, 1881. 

Zycona oppositifolia Kuntze, Rev. Gen. Pl. 373. 1891. 

Schistocarpha paniculata Klatt, Bull. Bot. Soc. Belg. 311: 210, in part (as to Pittier 3138). 1892. 
Schistocarpha Hoffmanii Kuntze, Rev. Gen. Pl. 3?: 170. 1898. 

A perennial herb; stem 1.5—2.5 m. high, rather densely short-hirsute; petioles 3-15 cm. 
long, only slightly connate at the base, wing-margined and the upper part more decidedly 
winged; leaf-blades broadly ovate, 1-2 dm. long, the lower about as broad as long, acuminate 
at the apex, abruptly contracted to a cuneate decurrent base, dentate with mucronate teeth, 
sparingly hirsutulous on both sides; inflorescence paniculate, leafy below; panicles both 
terminal and from the upper axils, roundish; heads numerous, very short-peduncled; involucre 
6-9 mm. high, 7-10 cm. broad; bracts in 3 series, lance-linear to oblong, obtuse or acutish, at 
least the inner ones striate, ciliolate on the margins; paleae of the receptacle 6-7 mm. long, 
3-cleft, the middle lobe 3—4 times as long as the lateral ones; ray-flowers numerous, the corolla- 
tube 3-4 mm. long, puberulent, the ligule about 0.5 mm. long; disk-flowers very numerous; 
corolla yellow, 5 mm. long, the tube slender, 2.5 mm. long, the throat nearly cylindric, the 
lobes ovate, 0.5 mm. long; achenes 1.5 mm. long, glabrous; pappus-bristles about 5 mm. long. 


TYPE LocaLity: La Guayra, Venezuela. 
DISTRIBUTION: Bolivia to Venezuela and San Luis Potosi. 


2. NEUROLAENA R. Br. Trans. Linn. Soc. 12: 120. 1817. 


Calea Sw. Prodr. 113. 1788. Not Calea L. 1763. 
Neurochlaena Less. Syn. Comp. 388. 1832. 

Coarse herbs, often suffrutescent below. Leaves alternate, dentate, the lower sometimes 
3-lobed. Inflorescence paniculate. Heads discoid or radiate. Involucre campanulate; 
bracts imbricate in 3-4 series, the outer gradually smaller, obtuse, membranous. Receptacle 
plane, chaffy; paleae membranous, l-nerved, caducous. Disk-flowers hermaphrodite; corolla- 
tube slender, expanding into a subcylindric throat; lobes short. Anthers sagittate at the base, 
with small auricles. Style-branches short, slender, acutish, papillose and minutely hirtellous. 
Achenes oblong, tapering somewhat towards the base, glabrous or sparingly pubescent. Pappus 
rather copious, of slender persistent scabrous bristles, in 1—2 series. 


Type species, Conyza lobata L. 
Leaves firm, strongly reticulate; bracts rounded at the apex; heads discoid. 


Bracts mostly broadly oval; leaves oblanceolate, not lobed. « N. macrocephala. 
Bracts linear or oblong. 
Leaves lanceolate, not lobed, minutely hirsutulous beneath; bracts 
broadly oblong, glabrous. 2. N. intermedia. 
Leaves at least the lower 3-lobed or if entire narrowly lanceolate, softly 
pubescent beneath, usually densely so; bracts linear, puberulent. 3. N. lobata. 
Leaves thin, not strongly reticulate; bracts lanceolate, acute to obtuse. 
Heads discoid; disk nearly twice as high as the involucre. 4. N. macrophylla. 
Heads radiate; disk only slightly higher than the involucre. 5. N. cobanensis. 


ParT 4, 1927} CARDUACEAE: NEUROLAENEAE 307 


1. Neurolaena macrocephala Schultz.-Bip.; Hemsl. Biol. 
Centr. Am. Bot. 2: 233. 1881. 


Neurolaena semidentata Klatt, Leopoldina 20: 94. 1884. 


A herbaceous or suffrutescent plant; stems thick, sulcate, densely short-hirsute; leaves 
short-petioled, firm, oblong-ovate to oblanceolate, attenuate at each end, 1-5 dm. long, dentate 
or serrate, scabrous-hispidulous above, densely hispidulous beneath, reticulate; inflorescence 
corymbose-paniculate; involucre 10-12 mm. high and broad; bracts in 4-5 series, membranous, 
yellowish, minutely puberulent, the outermost linear-subulate, the rest elliptic to broadly oval, 
rounded and slightly erose at the apex; paleae of the receptacle membranous-scarious, glabrous, 
carinate, obtuse, slightly shorter than the corollas; disk-flowers numerous; corolla 5 mm. 
long; tube puberulent, 1.5 mm. long; achenes 4-angled, black, slightly puberulent; pappus- 
bristles numerous. 


TYPE LocaLity: Mirador, Veracruz. 
DISTRIBUTION: Veracruz. 


2. Neurolaena intermedia Rydberg, sp. nov. 


A perennial herb; stem deeply sulcate, puberulent; leaves petioled, those of the in- 
florescence narrowly lanceolate, the rest broadly so, reticulate, dentate, acuminate at each end, 
1-2 dm. long, 4-7 cm. wide, sparingly hispidulous-scabrous above, sparingly and minutely 
hirsutulous beneath; inflorescence ample, corymbose-paniculate; pedicels slender, puberulent; 
involucre 8-9 mm. high, 7-8 mm. broad; bracts in 4 or 5 series, broadly oblong, 3—5-ribbed, 
glabrous or nearly so, rounded at the apex; paleae of the receptacle linear; flowers 12-16; 
corolla 5-6 mm. long, the throat cylindric, longer than the tube; lobes ovate; achenes sparingly 
puberulent; pappus-bristles about 30, 6 mm. long. 


Type collected at Coban, Alta Verapaz, Guatemala, von Tiirckheim II 2105, 1908 (herb. N. Y. 
Bot. Gard.). 


3. Neurolaena lobata (L.) R. Br. Trans. Linn. Soc. 
125) 1209 Siai7e 


Conyza lobata L. Sp. Pl. 862. 1753. 

Calea lobata Sw. Prodr. 113. 1788. 

Calea Suriani Cass. Dict. Sci. Nat. 6: Suppl. 33. 1817. 

Neurolaena Suriani Cass. Jour. Phys. 1818: 29. 1818. 

Neurolaena integrifolia Cass. Dict. Sci. Nat. 34: 501. 1825. 
Neurolaena lobata indivisa Donn. Smith, Bot. Gaz. 14: 27. 1889. 
Eupatorium Valverdeanum Klatt, Bull. Soc. Bot. Belg. 31': 188. 1892. 

An annual or perennial herb; stem 1-3 m. high, angled, grooved, densely short-pubescent; 
leaves short-petioled or subsessile; blades lanceolate, dcuminate at each end, dentate or 
serrate, 3-lobed or entire (N. Suriani, N. integrifolia and N. lobata indivisa), pinnately veined, 
strongly reticulate, scabrous-hirsutulous above, densely short-pubescent, sometimes sub- 
velutinous beneath, 1-2 dm. long; heads corymbose-paniculate, numerous; involucre 5-6 mm. 
high and broad; bracts in 3-4 series, oblong, rounded or obtuse at the apex, 3-veined, puber- 
ulent; paleae of the receptacle linear, obtuse, 4-5 mm. long; corollas yellow, 4 mm. long, the 
tube fully 2 mm. long, slightly enlarged into the subcylindric throat, the lobes ovate, 0.5 mm. 
long; achenes black, smooth, 1.5 mm. long; pappus-bristles 30 or more, 4 mm. long. 

‘Type LOCALITY: Veracruz. ? 


DistrisuTion: Southern Mexico and the West Indies to Guiana and Ecuador. 
ILLUSTRATION: Bot. Mag. pl. 1734 


4. Neurolaena macrophylla Greenm. Proc. Am. Acad. 
39:118. 1903. 


A perennial herb; stem sulcate, 1-2 m. high, reddish-brown, appressed-puberulent; leaves 
thin, membranous, oblanceolate, short-petioled, 1.5-4 dm. long, 4-10 cm. wide, acuminate, 
dentate or denticulate, gradually narrowed below, dark-green, sparingly puberulent above, 
paler and practically glabrous beneath; inflorescence corymbiform; heads discoid, about 20- 
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flowered; involucre 5-6 mm. high; bracts in 4-5 series, lanceolate or the lower ovate, acute or 
obtuse, imbricate, puberulent; disk-corollas 6 mm. long; achenes slightly puberulent above, 2 
mm. long; pappus-bristles 4 mm. long, white. 


TYPE LocALITy: Chicarras, Chiapas. 
DIsTRIBUTION: Chiapas. 


5. Neurolaena cobanensis Greenm. Bot. Gaz. 37: 418. 1904. 


A perennial herb, about 2 m. high; stem terete, striate, short-pubescent; leaves 1-3 dm. 
long, 1.5-4 cm. wide, undivided or rarely 3-lobed, mucronate-denticulate, narrowly oblance- 
olate, acuminate at both ends, slightly paler beneath; panicle cymose-corymbiform; branches 
long and slender; heads numerous, radiate; involucre campanulate, 6-7 mm. high; bracts 
imbricate in about 4 series, oblong-lanceolate, acute or obtuse, puberulent; paleae of the 
receptacle lance-linear, V-shaped in cross-section; ray-flowers 8-10, the corolla-tube 4 mm. 
long, the ligule 4-5 mm. long, 1-1.5 mm. wide; disk-flowers 20-25; corolla 6 mm. long; 
achenes glabrous, 1.5 mm. long; pappus-bristles 5 mm. long. P 


TYPE LocaLity: Coban, Alta Verapaz, Guatemala. 
DISTRIBUTION: Known only from the type locality. 


EXCLUDED SPECIES 


NEUROLAENA TENUIFOLIA Schultz-Bip.; Klatt, Leopoldina 23: 146, as synonym. 1887. 
See N. Am. Fl. 34: 6. 1914. 


Tribe 15. SENECIONEAE 


By Per AXEL RYDBERG 


Heads radiate or discoid. Involucral bracts mostly herbaceous and green, 
most commonly in a single or two subequal series, with or without a set of 
smaller calyculate ones at the base, in a few genera in 3 or 4, somewhat imbri- 
cate series. Receptacle naked, alveolate or hirsute. Ray-flowers, when 
present, pistillate and usually fertile; corolla ligulate or rarely consisting of a 
slender tube, without ligule. Disk-flowers actinomorphic, S- or rarely 4- 
merous, hermaphrodite and mostly fertile (except in Tussilago and Petasites). 
Anthers mostly rounded, or rarely sagittate at the base. Style-branches 
various (see under the different sub-tribes), but not vernonioid. Pappus of 
numerous capillary (in Raillardellanae plumose) bristles, without an outer 
series of small scales or bristles, rarely wanting. : 


Style-branches of the hermaphrodite flowers flattened or fiilform- 
clavate, papillose, not hispid. 
Heads radiate; hermaphrodite flowers sterile; scapose herbs 


with only basal broad long-petioled leaves. Subtribe 1. TussmLaGINnANAE. 
Heads discoid; all flowers fertile; causescent herbs with alter- 
nate leaves. Subtribe 2. LUINANAE. 


Style-branches of the hermaphrodite flowers with an apical hair- 
tuft (penicillate) or with a hispid apendage. 
Pappus bristles distinctly long-plumose, broadened at the base. Subtribe 3. RAMLLARDELLANAE. 
Pappus bristles filiform, not plumose, or short-plumose in some 
species of Arnica. Subtribe’4. SENECIONANAE. 


Subtribe 1. TUSSILAGINANAE. Subscapose perennial herbs, with root- 
stocks and broad long-petioled basal leaves, appearing after the flowers. 
Heads radiate or subdiscoid. Receptacle flat, naked. Ray-flowers pistillate, 
usually ligulate and mostly fertile; style-branches elongate. Disk-flowers 
hermaphrodite, but in ours sterile; style undivided or with very short branches, 
penicillate at the apex, but neither truncate nor with an appendix. Anthers 
sagittate at the base. 


Heads all alike, solitary; plant monoecious; ligules conspicuous. 1. TusstLaco. 
Heads racemose or corymbose; plant polygamo-dioecious; heads in the fertile plant 

with all or most flowers pistillate, with or without inconspicuous ligules; heads of 

the sterile plant with numerous hermaphrodite but sterile disk-flowers and few, 

often more conspicuous, ligulate, pistillate ray-flowers. 2. PETASITES. 


1. TUSSILAGO L. Sp. Pl. 865. 1753. 
Farfara Gilib. Fl. Lituan. 3: 177. 1781. 


Acaulescent herbs, with rootstocks. Leaves basal, from lateral stolons, long-petioled, 
appearing after the flowers; blades orbicular-cordate, sinuately dentate, white-tomentose 
beneath. Heads heterogamous, radiate, solitary, at the end of a scaly scape. Involucre 
broadly turbinate; bracts in a single series, subequal. Receptacle plane, naked, alveolate. 
Ray-flowers ligulate, pistillate, in several series, fertile; ligules yellow, spreading. Disk- 
flowers hermaphrodite, but sterile; corolla-tube slender; throat short, funnelform; lobes 
lanceolate, longer than the throat. Anthers entire or slightly sagittate at the base. Style of 
the ray-flowers with linear-lanceolate branches, those of the disk-flowers undivided, slightly 2- 
toothed, with a brush of hairs at the apex. Achenes of the ray-flowers 5—10-ribbed, linear, with 
a pappus of numerous capillary scabrous bristles, those of the disk-flowers sterile, with few 
bristles 


Type species, Tussilago Farfara 1. 
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1. Tussilago Farfara L. Sp. Pl. 865. 1753. 
Tussilago vulgaris Lam. Fl. Fr. 2: 71. 1778. 
Petasites Farfara Baill. Hist. Pl. 8: 58, 309. 1882. 

Scape slender, 5-45 em. high, arachnoid-floccose; scales lanceolate, 1-2 cm. long; petioles 
5-20 em. long, floccose; leaf-blades with a deep sinus, 5-15 cm. broad, slightly floccose above 
when young, white-tomentose beneath; involucre 12-15 mm. high, about 2 cm. broad; bracts 
linear, obtuse; tube of the ray-flowers very slender, 5 mm. long; ligules 6-7 mm. long, 0.2- 
0.3 mm. wide; disk-corollas 7 mm. long; lobes 1.5 mm. long; achenes 2 mm. long; pappus 
white, about 10 mm. long. 


TYPE LocaLity: Europe. ‘ 

DIsTRIBUTION: Nova Scotia to New Jersey and Minnesota; naturalized from Europe. 

IuLustrations: FI. Dan. pl. 595; Woodv. Med. Bot. 1: pl. 18; Engl. Bot. 6: pl. 429; Baxter, 
Brit. Bot. 2: pl. 91; Sv. Bot. pl. 2; Hayne, Arzn. Gew. 2: pl. 16; Schrank, Fl. Monac. 4: pl. 318; 
Reichenb. Fl. Germ. 16: pl. 904; Britton & Brown, Ill. Fl. pl. 4019; ed. 2. pl. 4594. 


EXCLUDED OR DOUBTFUL SPECIES 


TUSSILAGO NUTANS L. Syst. ed. 10. 1214. 1759. 

TUSSILAGO DENTATA L. Sp. Pl. ed. 2. 1213. 1763. 

‘TUSSILAGO ALBICANS Sw. Prodr. 113. 1788. 

TUSSILAGO PUMILA Sw. Prodr. 113. 1788. 

TUSSILAGO INTEGRIFOLIA Michx. Fl. Bor. Am. 2: 121. 1803. 
TUSSILAGO EXSCAPA Pers. Syn. Pl. 2: 456. 1807. 

TUSSILAGO LYRATA Pers. Syn. Pl. 2: 456. 1807. 

TUSSILAGO SINUATA Pers. Syn. Pl. 2: 456, as synonym. 1807. 
TUSSILAGO BICOLOR Willd.; DC. Prodr. 7: 44. 1838. 
TUSSILAGO OBLONGIFOLIA Bertol. Novi Comm. Bonon. 8: 388. 1847. 
The above are all species of Chaptalia. 


2. PETASITES (Tourn.) Hill, Brit. Herb. 452. 1756. 
Nardosmia Cass. Dict. Sci. Nat. 34: 186. 1825. 


Acaulescent polygamo-dioecious herbs, with rootstocks. Leaves basal, from lateral 
branches of the rootstock, long-petioled, appearing with or after flowering; blades from cordate 
or sagittate to reniform, more or less toothed or lobed, more or less tomentose beneath. Heads 
heterogamous, racemose on scaly scapes. Involucre campanulate or turbinate; bracts in a 
single series, subequal. Receptacle plane or slightly convex, alveolate, naked. Plants of two 
kinds, one predominantly hermaphrodite, the other predominantly pistillate -HERMAPHRODITE 
HEADS: Ray-flowers in a single series, pistillate, usually sterile; corolla white or purplish, 
ligulate or, in one introduced species, filiform-tubular, without ligule; style-branches short, 
smooth, oblong. Disk-flowers numerous, hermaphrodite, but sterile, the corolla-tube slender, 
the throat campanulate or turbinate, the lobes linear-lanceolate to ovate; anthers oblong, 
usually slightly sagittate at the base; style with the upper part thickened, hispidulous and 
more or less 2-lobed.— PISTILLATE HEADS: Ray-flowers numerous, pistillate and fertile; corolla 
similar to those of the hermaphrodite heads or the ligules usually much smaller. Herma- 
phrodite flowers few or wholly wanting, sterile and poorly developed. Achenes of the pistillate 
flowers 5—10-ribbed, somewhat compressed, smooth; pappus of numerous scabrous white 
bristles, elongating in fruit; achenes of the hermaphrodite flowers filiform, sterile with shorter 


pappus. 
Type species, Tussilago Petasiles L. 


Ray-flowers without ligules; corollas purplish; style-branches of the herma- 
phrodite flowers short-conic; leaf-blades reniform, merely dentate. [PErTA- 
SITES.]| 1. P. hybridus. 
Ray-flowers, at least the marginal ones, with well-developed ligules; corollas 
mostly white or straw-colored; style-branches of the hermaphrodite 
flowers lanceolate to linear-subulate. [Narposm1a.]} 
Leaf-blades sagittate, cordate, or triangular, slightly, if at all, broader than 
long, usually acute, veining or lobing usually pinnate; lobes of the 
hermaphrodite flowers shorter than the throat. 
Leaf-blades with very numerous teeth. 2. P. sagittatus. 
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Leaf-blades with comparatively few teeth or more or less lobed. 
Leaves with open basal sinus; ligules of the principally pistillate 
plants much narrower and smaller than those of the herma- 
phrodite ones. 
Leaf-blades almost regularly toothed with few large triangular 
teeth, not lobed; bracts obtuse. 
Leaf-blades firm, densely white-tomentose beneath; bracts 
broadly linear or oblong; individual peduncles short. 3. P. frigidus. 
Leaf-blades thin, sparingly floccose beneath; bracts narrowly 
linear; individual peduncles slender. 4. P. gracilis. 
Leaf-blades more or less lobed, the lobes again toothed; bracts 
acute. 
Leaves not divided halfway; lobes and teeth broadly tri- 
angular. 
Basal lobes much shorter than the blade proper. 
Basal lobes equaling or longer than the blade proper. 
Leaves divided more than halfway to the base; ultimate 
‘ lobes or teeth lanceolate. 7. P. nivalis, 
Leaves with a narrow basal sinus; basal lobes incurved; marginal 
ligules of the pistillate plants as broad as those of the herma- 
phrodite ones. 8. P. alaskanus. 
Leaf-blades reniform, rounded at the apex, nearly twice as broad as long, 
palmately lobed or divided; lobes of the hermaphrodite flowers longer 
than the throat. 


. hyperboreus. 
. vitifolius. 


an 
a-ha) 


Leaf-blades palmately lobed not half the distance to the base. 9. P. Hookerianus. 
Leaf-blades palmately cleft more than halfway to the base. 
Leaves glabrate above; sinus narrow. 10. P. palmatus. 
Leaves more or less hirsute above; sinus mostly open. ll. P. speciosus. 


1. Petasites hybridus (L.) Gaertner, Meyer & Scherbius, 
Fl. Wett. 3}: 184. 1801. 


Tussilago hybrida L. Sp. Pl. 866. 1753. 
Tussilago Petasites L. Sp. Pl. 866. 1753. 
Petasites officinalis Moench. Meth. 568. 1794. 
Petasites vulgaris Desf. Fl. Atlant. 2: 270. 1800. 
Petasites Petasites Karst. Deuts. Fl. 1062. 1883. 

A perennial, with a thick, fleshy, cylindric rootstock; scape erect, 1-3 dm. or in fruit up to 
1 m. high, white or reddish, floccose; scales lanceolate, 2-5 cm. long, the lower often ending in a 
small leaf-blade; petioles of the basal leaves 1-2 dm. long; blades round-reniform or round- 
cordate, slightly angled, dentate, 1-3 dm. broad, above glabrous or slightly arachnoid-floccose 
when young, beneath grayish-tomentose or in age greener; heads many in an ovoid or lance- 
oblong raceme; involucre of the predominently hermaphrodite plant (Tussilago Petasites L.) 
turbinate, 7-8 mm. long; bracts 12-15, oblong, acute, purplish; ray-flowers few or wanting; 
corolla tubular, 4 mm. long, irregularly cleft at the apex; style-branches oblong; disk-flowers 
numerous, sterile; corolla pink or purplish, the tube 4 mm. long, cylindric, the throat cam- 
panulate, 2 mm. long, the lobes lanceolate; anthers 2mm. long; style-branches conic; involucre 
of the predominently pistillate plant (7. hybrida L.) 3-5 mm. high, 5-7 mm. broad; bracts 
paler, oblong, acute or obtusish; ray-flowers numerous, fertile; corolla tubular, 3 mm. long; 
style-branches oblong; disk-flowers few or sometimes wanting, similar to those of the herma- 
phrodite plant but smaller; achenes 1 mm. long, glabrous; pappus-bristles 2-3 mm. long. 


Type Locatiry: Germany. , , 
_ DisrripuTion: Massachusetts to Pennsylvania, escaped from cultivation; native of Europe and 


Iuiustrations: Schkuhr, Handb. pl. 242; Engl. Bot. 6: pl. 430, 431; Lam. Tabl. Encyc. Meth. 
pl. 674; F\. Dan. pl. 842; Sv. Bot. pl. 224; Hayne, Arzn. Gew. 2: pl. 18, 19; Baxter, Brit. Bot. 2: pl. 
139; Reichenb. Fl. Germ. 16: pl. 901; Britt. & Brown, Ill. Fl. f. 4023; ed. 2. f. 4598. 


2. Petasites sagittatus (Banks) A. Gray, Bot. Calif. 1: 407. 1876. 


Tussilago sagittata Banks; Pursh, Fl. Am. Sept. 531. 1814. 
Nardosmia sagittata Hook. F1. Bor. Am. 1: 307. 1833. 
Péetasites dentatus Blankinship, Mont. Agr. Coll. Stud. 1: 102. 1905. 

A perennial, with a horizontal rootstock; scape 2-4 dm. high, floccose; scales lanceolate, 
attenuate, 5-8 cm. long; petioles of the basal leaves 1-4 dm. long; blades ovate- or triangular- 
sagittate, 5-25 em. long, 4-20 cm. wide, dentate with numerous, broadly triangular teeth, 
rarely subentire, slightly floccose when young, soon glabrate above, white-tomentose beneath; 
inflorescence at first corymbiform, in age much elongate; involucre of the hermaphrodite plant 
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8-10 mm. high, 12-15 mm. broad; bracts 12-15, oblong, acutish; ray-flowers in a single series, 
ligulate, apparently sterile; corolla-tube 4-5 mm. long, slender, the ligule spreading, 8-9 mm. 
long, 2 mm. wide; disk-flowers numerous, sterile; tube 5 mm. long, the throat funnelform, 
3 mm. long, the lobes lanceolate, 2 mm. long; anthers 3 mm. long; style-branches fusiform- 
clavate above, with lanceolate branches; pappus 6-7 mm. long; involucre of the pistillate heads 
7-8 mm. high, 8-10 mm. broad; flowers all or nearly all pistillate and fertile; corolla-tube 
about 5 mm. long, the ligule erect, of the outer ones 3-4 mm. long, 1 mm. wide, of the inner 
much smaller, rudimentary, or wanting; style-branches oblong; achenes 1.5-2 mm. long, 
glabrous; pappus in anthesis 7-8 mm. long, in fruit up to 15 mm. long. 


TYPE LocaLity: Hudson Bay. p F 
DISTRIBUTION: Labrador to South Dakota, Colorado, British Columbia, and Alaska. 


ILLUSTRATIONS: Britt. & Brown, Ill. Fl. f. 4022; ed. 2. f. 4597. 


3. Petasites frigidus (L.) Fries, Summa Veg. Scand. 182. 1845. 


Tussilago frigida L.. Sp. Pl. 865. 1753. 

Tussilago corymbosa R. Br. Chloris Melv. 21. 1823. 

Nardosmia angulosa Cass. Dict. Sci. Nat. 34: 188. 1825. 
Nardosmia frigida Hook. Fl. Bor. Am. 1: 307. 1833. 
Nardosmia corymbosa Hook. Fl. Bor. Am. 1: 307, in part. 1833. 


A perennial, with a horizontal rootstock; scape 2-4 dm. high, floccose; scales lanceolate, 
5-8 cm. long, the lower often bearing a small blade; petioles of the basal leaves 1-2 em. long; 
blades triangular-sagittate, with an open basal sinus, coarsely dentate with few broadly 
triangular teeth, or sometimes also shallowly lobed, 3-10 cm. long, 3-13 em. broad, slightly 
floccose, soon glabrate above, white-tomentose beneath; inflorescence corymbose; involucre of 
the essentially hermaphrodite heads about 1 cm. high and nearly as broad; bracts purplish, 
12-15, oblong, obtuse; ray-flowers 15-20, ligulate; corolla-tube 6 mm. long, the ligule 4-5 mm. 
long, 2 mm. broad, 5-nerved, spreading; hermaphrodite flowers numerous; corolla-tube 5 mm. 
long, the throat 2 mm. long, funnelform, the lobes 1 mm. long, lanceolate; pappus 3-4 mm. 
long; style clavate above; lobes triangular; involucre of the pistillate heads slightly smaller, 
similar; flowers usually all pistillate; corolla-tube 6-7 mm. long, slender, the ligule of the 
marginal flowers 2 mm. long or less, and less than 0.5 mm. wide, that of the central flowers much 
smaller, rudimentary or wanting; achenes fully 2 mm. long; pappus in anthesis 10-12 mm. 
long, in fruit often 18 mm. long. The Alaskan specimens have usually more rounded-cordate 
leaf-blades. 


TYPE Locality: Alps of Lapland. 
DistRiBuTion: Arctic America, Europe, and Asia. 
if SEE Ua Fl. Dan, pl. 61; Sv. Bot. pl. 680; Raf. Med. Bot. pl. 92; Britt. & Brown, IIl. Fl. 


4. Petasites gracilis Britton, Bull. N. Y. Bot. Gard. 2: 186. 1901. 


A perennial, with a slender horizontal rootstock; scape slender, 3-4 dm. high, green, 
sparingly floccose; scales few, linear-lanceolate, 3-6 cm. long; petioles of the basal leaves 
slender, about 15 cm. long; blades triangular with an open sinus, green above, loosely tomentose 
beneath, about 5 cm. long, and 6 cm. wide, with about 12 large triangular cuspidate teeth, 
occasionally with a few small secondary ones; inflorescence corymbose-racemose, with slender 
peduncles 2-5 cm. long; involucre of the pistillate plant about 7 mm. high; bracts linear, 
obtuse, slightly glandular as well as floccose; corolla-tube 4-5 mm. long; ligules erect, linear, 2 
mm. long or less, less than 0.5 mm. broad; style-branches short, oblong; achenes 1.5 mm. long; 
pappus in fruit 12-15 mm. long; hermaphrodite plant unknown. 


TYPE Locality: Walker Gulch, Yukon Territory. 
DIsTRIBUTION: Yukon and Alaska. 


5. Petasites hyperboreus Rydberg, sp. nov. 
Nepsreis corymbosa Hook. Fl. Bor. Am. 1: 307, mainly. 1833. Not Tussilago corymbosa R. Br. 


Nardosmia frigida corymbosa Herder, Bull Soc. Nat. Mosc. 38!: 372. 1865. 
Petasites corymbosus Rydb. Bull. Torrey Club 37: 460, in part. 1910. 


A perennial herb, with a horizontal rootstock; scape 1-3 dm. high, floccose; scales lance- 
olate, 3-6 cm. long, sometimes with a sinall blade at the tip; petioles of the basal leaves 5-15 
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em. long; blades triangular in outline, with an open sinus, 7—9-lobed, the lobes with 3-4 
triangular large teeth, slightly floccose when young but soon glabrous above, white-tomentose 
beneath, 5-10 cm. long, 7-13 cm. broad; inflorescence corymbose; involucre of the herma- 
phrodite plant nearly 1 cm. high and broad; bracts about 15, linear-lanceolate, acute; ray- 
flowers 10-15; tube of the corolla 6 mm. long, the ligules spatulate, 6 mm. long, 2 mm. wide; 
disk-corollas numerous; corolla-tube 5 mm. long, the throat funnelform, 2.5 mm. long, the 
lobes 1.5 mm. long, ovate; style clavate at the apex; lobes oblong, 2 mm. long; pappus- 
bristles about 6 mm. long; involucre of the pistillate plant slightly smaller and the bracts 
narrower; flowers usually all pistillate and fertile; corolla-tube about 6 mm. long, the ligule 
erect, linear, of the marginal flowers 2-3 mm. long, about 0.5 mm. wide, that of the central 
flowers smaller or wanting; achenes 2 mm. long; pappus in anthesis 3-5 mm. long, in fruit 15—- 
18 mm. long. 

Type collected on second summit west of Skagit River, British Columbia, July, 22, 1905, J. M. 


Macoun 76944 (herb. N. Y. Bot. Gard.). 
DISTRIBUTION: Arctic coast from Hudson Bay to Alaska and south to Alberta and Washington. 


6. Petasites vitifolius Greene, Leaflets 1: 180. 1906. 
Petasites trigonophyllus Greene, Leaflets 1: 180. 1906. 


A perennial herb, with horizontal rootstock; scape 2—5 dm. high, slightly floccose when 
young; scales lanceolate, 2-5 cm. long; petioles of the basal leaves 1-3 dm. long; blades tri- 
angular to deltoid-cordate in outline, 5-25 cm. wide, 5—15 cm. long from the open basal sinus to 
the tip, 3-9-lobed halfway to the base or less, thin, in age glabrate above, white-tomentose 
beneath, the lobes sinuately toothed; inflorescence corymbose; involucre of the hermaphrodite 
plant 10-12 mm. high and broad; bracts about 15, linear-lanceolate; ray-flowers 15-20; tube 
of the corolla about 6 mm. long; ligules oblong-spatulate, 5 mm. long, 2 mm. wide; disk- 
flowers numerous; corolla-tube 4 mm. long; throat about 3 mm. long; lobes lance-ovate; 
pappus-bristles few, 6 mm. long; involucre of the pistillate plant smaller, turbinate, 8 mm. 
long and broad; bracts narrow; ligules erect, linear, those of the marginal flowers about 2 mm. 
long, those of the inner smaller or rudimentary; pappus in anthesis 4-5 mm. long, in fruit 12-15 
mm. long. , 

Type Locatity: Emerson, Manitoba. 


DistrrButTion: Gaspé Peninsula, Quebec, to Minnesota and Alberta. 
ILLUSTRATION: Britt. & Brown. Ill. Fl. ed. 2. f. 4596. 


7. Petasites nivalis Greene, Pittonia 2: 18. 1889. 


A perennial, with a horizontal rootstock; scape about 3 dm. high, slightly floccose; scales 
3-6 cm. long, lanceolate to ovate, sometimes lobed at the apex; petioles of the basal leaves 
1-2 dm. long; blades broadly cordate in outline, or the earlier ones reniform, with an open 
sinus, 5-15 cm. long and about as broad, glabrate above, white-tomentose beneath, divided 
halfway or more into 5-7 divisions, which are cuneate in outline, overlapping, usually twice 
cleft into lanceolate lobes or teeth; sinuses between the lobes rounded at the bottom, narrow 
and closed; heads corymbose; involucre of the hermaphrodite plant turbinate-campanulate, 
considerably glandular; bracts linear-lanceolate, acute; ray-flowers few, ligulate; corolla-tube 
4 mm. long, the ligule spreading, oblanceolate, 4 mm. long, 1.5 mm. wide; disk-flowers many; 
corolla-tube 4 mm. long, the throat campanulate, 2 mm. long, the lobes lanceolate, 1 mm. long; 
anthers oblong, 2 mm. long; style clavate at the apex, the lobes lanceolate; pappus 4 mm. 
long; involucre of the pistillate plant slightly smaller; flowers all pistillate; corolla-tube 4 mm. 
long, the ligule linear, erect, in the marginal flowers 2 mm. long, 0.2-0.3 mm. wide, in the 
central flowers minute or wanting; style-branches short, oblong; achenes 1.5 mm. long; pappus 
about 5 mm. long, in fruit much longer. 


Type LocaLrry: About Crater Lake on Mt. Ranier, Washington. 
Distremution: Cascade Mountains of Washington. 
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8. Petasites alaskanus Rydberg, sp. nov. 
Nardosmia frigida palmata Herder, Bull. Soc. Nat. Mosc. 381: 372, in part. 1865. 


A perennial, with a horizontal rootstock; scape 1-2 dm. high, floccose; scales lance-ovate, 
3-5 cm. long; petioles of the basal leaves 5-10 cm. long; blades rounded-cordate with the 
basal lobes incurved and approaching each other, with about 7 shallow coarsely dentate lobes, 
floccose when young but soon green above, white-tomentose beneath, 5-10 cm. long, 7-15 cm. 
broad; inflorescence dense, corymbose; involucre of the essentially hermaphrodite plant 8-9 
mm. high, 10-12 mm. broad; bracts about 12, oblong, acutish, purple-tinged; ray-flowers 
15-20; corolla-tube 3-4 mm. long, the ligule oblanceolate, 3-4 mm. long, 1.5-2 mm. wide; 
hermaphrodite flowers numerous; corolla-tube 3-4 mm. long, the throat campanulate, 2 mm. 
long, the lobes lanceolate, 1-1.5 mm. long; anthers 2 mm. long; tip of the style clavate, the 
lobes lanceolate; involucre of the pistillate plants similar; flowers usually all pistillate; corolla 
of the marginal ones similar to the ray-flowers of the hermaphrodite plant; those of the rest 
with smaller erect ligule, linear, 2 mm. long and 0.5 mm. or still smaller; achenes 2 mm. long; 
pappus in flower 4-5 mm. long, in fruit 1 cm. long. 


Type collected on St. Paul’s Island, Alaska, 1879, Robert White (herb. Columbia University). 
DISTRIBUTION: Alaska. 


9. Petasites Hookerianus (Nutt.) Rydberg. 


Nardosmia Hookeriana Nutt. Trans. Am. Phil. Soc. II. 7: 288. 1841. 
Petasites palmata frigida Macoun, Cat. Canad. Pl. 1: 553. 1886. 

A perennial, with a horizontal rootstock; scape 2-4 dm. high, floccose; scales lanceolate, 
4-7 cm. long; petioles of the basal leaves 1-4 cm. long; blades reniform or cordate-reniform, 
6-15 em. long, 9-25 qm. wide, glabrate above, white-tomentose beneath, with a wide basal 
sinus, 7—9-lobed less than halfway to the base; lobes triangular or ovate, dentate; inflorescence 
corymbiform; involucre of the hermaphrodite plant about 9 mm. high; bracts linear, acute; 
ray-flowers 15-20; corolla-tube about 6 mm. long, the ligule oblanceolate, 6-7 mm. long, 
1.5 mm. wide; disk-flowers numerous; corolla-tube 5 mm. long, the throat cylindro-campanu- 
late, 2 mm. long, the lobes lanceolate, fully 2mm. long; anthers 2.5 mm. long; style clavate at 
the apex, the lobes lanceolate; pistillate plant not known. 


‘Type Locatity: Not given, but from inference either Bear Lake or the Canadian Rockies. 
DISTRIBUTION; Manitoba to Alberta and northward. 


10. Petasites palmatus (Ait.) A. Gray, Bot. Calif. 1: 407. 1876. 


Tussilago palmata Ait. Hort. Kew. 3: 188. 1789. 

Nardosmia palmata Hook. Fl. Bor.-Am. 1: 308. 1833. 

Tussilago lobata Steud. Nom. Bot. ed. 2. 2: 726. 1841. 

Nardosmia frigida palmata Herder, Bull. Soc. Nat. Mosc. 38!: 372. 1865. 

A perennial herb, with a horizontal rootstock; scape 2-4 dm. high; scales 2-6 cm. long, 
lanceolate, sometimes lobed at the apex; petioles of the basal leaves 1-3 dm. long; blades. 
reniform in outline, 5-15 em. long, 7-30 cm. broad, palmately divided to near the base into 7-9 
obovate dentate divisions, soon green above, white-tomentose beneath, but in age often only 
slightly so; basal sinus rather narrow, usually less than 60°; inflorescence at first corymbiform, 
in age more elongate, with rather long individual peduncles; involucre of the hermaphrodite 
plant about 9 mm. high and nearly as broad; bracts 10-15, oblong or some of them linear, 
mostly obtuse; ray-flowers 15-20; tube of the corolla 5 mm. long, the ligule linear, 5 mm. 
long, 1-1.5 mm. wide; disk-flowers numerous; tube 5 mm. long, the throat campanulate, 1.5 
mm. long, the lobes lance-linear; anthers 2 mm. long; style-branches lance-linear, 1 mm. long; 
involucre of the pistillate plant slightly smaller; pistillate flowers very numerous, fertile; 
corolla-tube 5 mm. long, the ligules linear, in the marginal flowers 2 mm. long, 0.2 mm. wide, 
in the inner flowers smaller or wanting; hermaphrodite flowers very few in the center or 
wanting, their corollas like those of the essentially hermaphrodite plant, but tube shorter and 
throat comparatively longer; achenes 2mm. long; pappus in fruit 8-10 mm. long. 


TYPE LocaLity: Newfoundland. 
DISTRIBUTION: Newfoundland and Labrador to Massachusetts, Minnesota, and Alberta. 
ILLustraTions: Ait. Hort. Kew. 3: pl. 1/; Britt. & Brown, Ill. Fl. f. 4020; ed. 2. f. 4595. 
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11. Petasites speciosus (Nutt.) Piper, Mazama 2: 97. 1901. 


Nardosmia palmata Hook. Fl. Bor. Am. 1: 308, in part. 1833. 
Nardosmia speciosa Nutt. Trans. Am. Phil. Soc. II. 7: 288. 1841. 

A perennial herb, with a horizontal rootstock; scape 3-5 dm. high, floccose; scales lance- 
olate, 3-5 cm. long; petioles of the basal leaves 1.5—5 dm. long; blades reniform in outline, 7— 
20 em. long, 10-40 em. broad, green and more or less hirsute with flat hairs above, especially 
along the veins, white-tomentose beneath, or in age more glabrate, divided below the middle 
into 7-9 ovate or cuneate, mucronate-dentate divisions; inflorescence corymbose; individual 
peduncles in fruit often 5 cm. long; involucre of the essentially hermaphrodite plant turbinate, 
10-11 mm. high, 10-12 mm. broad; bracts linear, obtusish; ray-flowers 15-20; corolla-tube 
6 mm. long, the ligule oblanceolate, 6 mm. long, 1-1.5 mm. wide; style-branches very short; 
disk-flowers very numerous; corolla-tube 6 mm. long, the throat 1.5 mm. long, the lobes linear, 
obtuse, 2mm. long; anthers 2.5 mm. long; upper part of the style thickened but cylindric, the 
lobes lanceolate; involucre of the essentially pistillate plant 9-10 mm. high and about 10 mm. 
broad; bracts narrower; pistillate flowers numerous; corolla-tube 5 mm. long, the ligules 
erect, 2-2.5 mm. long, fully 0.5 mm. wide; disk-flowers very few, shorter than in the essentially 
hermaphrodite heads; achenes 3-3.5 mm. long; pappus 5 mm: long, in fruit up to 15 mm. long. 


TYPE LocaLity: Shady forests of the Oregon [Columbia River] and Willamette. 
DISTRIBUTION: British Columbia to California. 


Subtribe 2. LUINANAE. More or less caulescent plants, with alternate 
leaves. Heads discoid. All flowers hermaphrodite and fertile. Receptacle 
naked. Style-branches more or less flattened, minutely granular or papillose 
but not hispidulous, obtuse at the apex. 


Herbs with non-punctate leaves; corolla deeply 5-cleft. 
Leaves palmately lobed, petioled; involucre broadly campanulate, with 15— 
30 bracts; anthers not sagittate at the base. 3. CacaLiopsis. 
Leaves entire, sessile or nearly so; involucre oblong-campanulate, with 6-10 
bracts; anthers sagittate at the base. 
Heads corymbose; leaves white-tomentose beneath; corolla-tube 


shorter than the throat. 4. Luna. 
. Heads racemose; leaves not tomentose; corolla-tube longer than the 
throat. 5. RAINIERA. 
Shrubs with glandular-punctate leaves; corolla obtusely toothed. 6. PEUCEPHYLLUM. 


3. CACALIOPSIS A. Gray, Proc. Am. Acad. 19:50. 1883. 


Perennial caulescent herbs, with rootstocks. Leaves alternate, petioled; blades reniform, 
digitately lobed and ribbed, more or less tomentose beneath. Heads several, racemosely 
arranged, discoid. Involucre campanulate; bracts subequal, in a single series, acuminate, 
round-keeled. Receptacle deeply alveolate. Flowers all hermaphrodite and fertile; corolla 
yellow; tube slender, shorter than the cylindric throat; lobes linear-lanceolate. Anthers 
entire at the base, with lanceolate tips. Style puberulent for some distance below the slightly 
flattened branches. Achenes 10-striate. Pappus of numerous, soft, white capillary bristles. 


Type species, Cacalia Nardosmia A. Gray. 
Leaf-blades floccose above, white-tomentose beneath, lobed less than halfway, 


with ovate, triangular, or rounded ultimate lobes or teeth. 1. C. Nardosmia. 
Leaf-blades glabrous above, loosely floccose beneath, cleft more than halfway and 
again lobed, with lanceolate more acuminate ultimate lobes or teeth. 2. C. glabrata. 


1. Cacaliopsis Nardosmia A. Gray, Proc. Am. Acad. 19:50. 1883. 
Cacalia Nardosmia A. Gray, Proc. Am. Acad. 7: 361. 1868. 
Adenostylis Nardosmia A. Gray, Proc. Am. Acad. 8: 631. 1873. 

A perennial, with thick rootstock; stem 3-7 dm. high, floccose when young; basal leaves 
several; petioles 1-2 dm. long; blades reniform in outline, 5-12 cm. long, 7-15 cm. wide, 
palmately 7—9-lobed, the lobes cuneate in outline, coarsely toothed with ovate or triangular, or 
in the lower leaves rounded teeth, loosely floccose above, white-tomentose beneath; stem- 
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leaves few, similar but smaller; heads 5-7, about 50-flowered, the terminal one often a little 
larger than the rest; involucre 12-15 mm. high, 15-20 mm. broad; bracts 12-18, linear- 
lanceolate, floccose at the base, acuminate; corolla-tube about 4 mm. long, the throat 6 mm. 
long, the lobes lanceolate, 2 mm. long; achenes 5 mm. long; pappus in fruit 15 mm. long, 


‘TYPE LOCALITY: Pine woods near the Geysers in Sonoma county, California. 
DISTRIBUTION: Northwestern California and southern Oregon. 


2. Cacaliopsis glabrata (Piper) Rydberg, sp. nov. 
Cacaliopsis Nardosmia glabrata Piper, Bull. Torrey Club 29: 222. 1902. 


A perennial, with a stout rootstock; stem 5-10 dm. high, slightly floccose when young; 
petioles of the basal leaves 2-6 dm. long; blades reniform in outline, 0.8-5 dm. long, 1-6 dm. 
wide, glabrous above, loosely floccose beneath, 7—9-cleft, the divisions cuneate, acute and deeply 
toothed with lanceolate teeth; stem-leaves smaller, with lanceolate acuminate divisions; heads 
7-15, racemose, or somewhat paniculate; involucre about 15 mm, high and 2 cm. broad, 
slightly floccose; bracts 14-17, acuminate; corolla-tube about 4 mm. long, the throat 5 mm. 
long, the lobes linear-lanceolate, 2.5 mm. long; achenes 4-5 mm. long; pappus as in the 
preceding. 


Type LocaALity: Klickitat county, Washington. 
DISTRIBUTION: Washington and Oregon. 


4. LUINA Benth. in Hook. Ic. Pl. 12: 35. 1873. 


Perennials, with a horizontal woody scaly rootstock. Leaves alternate, white-tomentose 
beneath, entire, 5—7-ribbed, reticulate. Heads corymbose, discoid. Involucre oblong- 
campanulate; bracts 8-10, keeled, in one series. Receptacle naked, flat, alveolate, Flowers 
all alike, hermaphrodite and fertile; corolla-tube slender, shorter than the elongate-funnelform 
throat, the lobes linear-lanceolate. Anthers sagittate at the base, with lanceolate tips. Style 
glabrous; branches flattened, linear, truncate-obtuse, obscurely papillose on the back. Achenes 
obscurely 10-ribbed. Pappus of many white capillary scabrous bristles. 


Type species, Luina hypoleuca Benth. 


Corolla-lobes lanceolate, fully 1 mm. long; upper surface of the leaves and 


involucral bracts glabrate in age. 1. L. hypoleuca. 
Corolla-lobes ovate, less than 1 mm. long; upper surface of the leaves and 
involucral bracts permanently floccose, the latter densely so. 2. L. californica. 


1. Luina hypoleuca Benth. in Hook. Ic. Pl. 12: 36. 1873. 


A perennial, with a rootstock covered with fuscous scales; stem 2-5 dm. high, white- 
tomentose; leaves alternate, sessile, ovate or oval, entire, acute, 2-6 cm. long, 3-7-ribbed, 
reticulate, loosely floccose, at last glabrate and shining above, white-tomentose beneath; heads 
corymbose; individual peduncles 1-2 cm. long; involucre oblong-campanulate, about 7 mm. 
high, 8-10 mm. broad; bracts about 12, keeled, lanceolate, acuminate, at first floccose- 
tomentose, in age glabrate; corolla nearly 1 cm. long; tube slender, nearly equaling the 
cylindro-funnelform throat; lobes lanceolate, 1 mm. long; anthers 4 mm. long; style-branches 
2 mm. long; achenes brown, 3 mm. long; pappus-bristles about 8 mm. long. 

Type Locauity: Lake Chilukweynk, Cascade Mountains. 


DISTRIBUTION: Cascade Mountains from Oregon to British Columbia, and on Vancouver Island. 
ILLUSTRATION: Hook. Ic. Pl. pl. 1139. 


2. Luina californica (A. Gray) Rydberg, sp. nov. 
Luina hypoleuca californica A. Gray, Proc. Am. Acad. 9: 206. 1874. 
A perennial, similar to the preceding, with a short branched woody rootstock, covered with 
dark-brown scales; stem white-tomentose, 2-3 dm. high; leaves broadly oval or the lower 


obovate, acute, entire, 1-3 cm. long, 5—7-ribbed and reticulate, rather permanently floccose 
above, densely white-tomentose beneath: heads corymbose; individual peduncles about 1 cm. 
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long; involucre about 8 mm. high and broad; bracts linear, acuminate, carinate, densely 
white-tomentose; corolla as in the preceding, but the lobes ovate, less than 1 mm. long. 


Type Locaity: Behind Santa Cruz, California. 
DISTRIBUTION: Coast Range of California, from Santa Cruz northward. 


5. RAINIERA Greene, Pittonia 3: 291. 1898. 


Perennial herb, with rootstocks. Leaves alternate, pinnately veined, entire or nearly 
so. Heads discoid, in elongate racemes. Involucre subcylindric; bracts 6-8, in a single 
series. Receptacle flat, glabrous, alveolate. Flowers 6-8, hermaphrodite and fertile; corolla-tube 
slender, slightly longer than the cylindric tube; lobes lance-linear. Anthers with lanceolate 
tips and bases. Style-branches linear, flattened on the inside, truncate. Achenes somewhat 
fusiform, 10-striate, slightly compressed. Pappus of many slightly scabrous capillary bristles. 


Type species, Prenanthes stricta Greene. 


1. Rainiera stricta Greene, Pittonia 3: 291. 1898. 


Prenanthes stricta Greene, Pittonia 2: 21. 1889. 

Luina Piperi B. L. Robinson, Bot. Gaz. 16: 43. 1891. 
Psacalium strictum Greene, Pittonia 2: 228. 1892. 

Luina stricta B. L. Robinson, Proc. Am. Acad. 49: 514. 1913. 

A perennial herb, with a thick woody rootstock; stem simple, 4-7 dm. high, glabrous, 
striate; basal leaves petioled, 1-2 dm. long; blades oblanceolate, acute, 3-5 cm. wide, pinnately 
veined, glabrous, entire or slightly denticulate; lower stem-leaves similar, but smaller and 
narrower; upper stem-leaves linear and sessile; heads numerous in an elongate raceme 1-3 dm. 
long; involucre subcylindric, 8-9 mm. high, 5—7 mm. wide; bracts linear, acutish, sparingly 
floceose; flowers 6-8; corolla-tube 4-5 mm. long, puberulent, the throat cylindric, 4 mm. long, 
the lobes lance-linear, 3 mm. long; achenes 5 mm. long, light-brown; pappus-bristles 8 mm. 
long, tawny. 

Tyre Locatity: Dry northward slopes, about timber line on Mt. Ranier, Washington. 


DistTrIBuTion: Mt. Ranier and Goat Mountain, Washington. 
ILLUSTRATION: Bot. Gaz. 16: pl. 6. 


6. PEUCEPHYLLUM A. Gray, in Torr. Bot. Mex. Bound. Surv. 
74. 1859. 


Inyonia M. E. Jones, Contr. W. Bot. 8: 42. 1898. 


Shrubs, with glandular punctate leaves and branches in the manner of Ericameria.* 
Leaves alternate, linear-filiform. Heads solitary, subsessile at the ends of the branches, 
discoid, 10-16-flowered. Involucre campanulate; bracts about 12, in two series, linear- 
subulate, the outer subterete, the inner flattened, slightly scarious-margined. Receptacle flat, 
naked, alveolate. Flowers all hermaphrodite and fertile. Corollas with very short tube and 
lobes and elongate cylindric throat. Anthers with oblong obtuse appendages at the apex, 
sagittate at the base. Style-branches linear, flattened on the insides, papillose-puberulent, 
very obtuse at the apex. Achenes oblong-obconic, obscurely 10-striate, densely appressed- 
hirsute. Pappus of numerous scabrous capillary bristles. 


Type species, Peucephyllum Schotlii A. Gray. 


1. Peucephyllum Schottii A. Gray, in Torr. Bot. Mex. Bound. 
Surv. 74. 1859. 


Psathyrotes Schottii A. Gray, Proc. Am. Acad. 9: 206. 1874. 
Inyonia dysodioides M. E. Jones, gg W. Bot. 8: 42. 1898. 
Peucephyllum Schottii latisetum 1. M. Johnston, Proc. Calif. Acad. IV. 12: 1212. 1924. 
A shrub 1-3 m. high, glabrous, much branched; leaves filiform, subterete, 1-2 cm. long, 
less than 1 mm. thick; involucre about 1 cm. high and broad; bracts about 1 mm. broad, 


* Peucephyllum is an abnormal genus in the tribe Senectongag and probably should be trans- 
ferred to AsT#RKAK, next to Ericameria. 
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linear-subulate, attenuate, hirsutulous with flat hairs; corollas yellow, the tube 1 mm. long, the 
throat 6-7 mm. long, the lobes triangular, 0.5 mm. long; anthers 4 mm. long; style-branches 2 
mm. long; achenes 3.5 mm. long; pappus-bristles 4 mm. long, tawny. 


TYPE LocaLity: Diluvial banks of the Colorado River in Sonora. F ‘ 
DISTRIBUTION: Southern California and Nevada to Arizona, Sonora, and Lower California. 


Subtribe 3. RAILLARDELLANAE. Acaulescent or caulescent perennial 
herbs. Leaves alternate or basal, entire, sessile. Heads usually discoid, rarely 
radiate. Involucre narrowly campanulate or turbinate; bracts subequal in a 
single series, usually without a calyculum, usually somewhat connate at the 
base. Receptacle naked, flat, alveolate. Anthers truncate or subcordate at 
the base. Style-branches hispidulous throughout. Pappus bristles stout, 
flattened below, plumose. 


Plant subacaulescent; heads solitary on the scape; flowers all fertile; achenes 


linear, compressed. . 7. RAILLARDELLA. 
Plant caulescent; heads cymose but few; central flowers often sterile; achenes 
somewhat clavate, keeled on the inside, ribbed on the outside. 8. RAILLARDIOPSIS 


7. RAILLARDELLA (A. Gray) Benth. & Hook. Gen. 2: 442. 1873. 
Raillardia § Raillardella A. Gray, Proc. Am. Acad. 6: 550. 1865. 


Subacaulescent perennial herbs, with woody caudices or rootstocks. Leaves mostly basal. 
Heads solitary, discoid or radiate. Involucre turbinate, campanulate to nearly hemispheric; 
bracts subequal, in a single series, somewhat connate at the base, sometimes with 1 or 2 small 
calyculate ones. Receptacle small, plane, naked, alveolate. Ray-flowers, if present, ligulate, 
fertile, the ligule broad, 3-toothed at the apex, yellow. Disk-flowers hermaphrodite, fertile, 
tubular, the tube passing indistinctly into the throat, the lobes short. Amnthers truncate or 
subcordate at the base. Style-branches filiform, hispidulous throughout, with a subulate apex. 
Achenes linear, compressed, many-striate, silky-pilose. Pappus-bristles in 1—2 series, plumose- 
ciliate, somewhat united at the base, the shaft stout. 


Type species, Raillardia argentea A. Gray. 
Involucre less than 1.5 cm. broad; heads usually discoid, or the rays 1-3; leaves 


not glabrous, entire-margined. 
Leaves silky or villous. 


Leaves silky; scape 5—10 cm. high. 1. R. argentea. 
Leaves white-villous, in age glabrate; scape 1—2 cm. high. 2. R. minima. 
Leaves glandular-puberulent. 

pe 1-3 dm. high; involucre 12-15 mm. high, 10-12 mm. broad; heads 
20-30-flowered. 3. R. scaposa. 

Scape less than 1 dm. high; involucre less than 10 mm. broad; heads about 

15-flowered. 4. R. nevadensis. 

Involucre about 1.5 cm. broad; heads usually radiate; ligules about 10; leaves 

glabrous, often denticulate. 5. R. Pringlei. 


1. Raillardella argentea A. Gray, Bot. Calif. 1: 417. 1876. 
Raillardia argentea A. Gray, Proc. Am. Acad. 6: 550. 1865. 


A subacaulescent perennial, with a woody caudex; leaves basal, linear-oblanceolate or 
linear, acute, 2-5 cm. long, 3-6 mm. wide; scape 5-10 cm. high, glandular-puberulent; head 
discoid; ,involucre obconic, 12-15 mm. high, 8-10 mm. broad; bracts 7-15, linear, often purple- 
tinged, acute, glandular-puberulent and often also glandular-hirsute; flowers 7—20, all hermaph- 
rodite and fertile; corolla yellow, about 1 cm., the tube subcylindric, equaling and gradually 
expanding into the cylindric throat, the lobes oblong-lanceolate, 1 mm. long; anthers 4 mm. 
long, subcordate at the base, with lance-oblong appendages at the apex; style-branches 4 mm. 
long; achenes 6 mm. long or more, silky-pubescent; pappus-bristles white, 8 mm. long. 


TYPE LocaLity: Sonora Pass, California. 
DISTRIBUTION: High mountains from southern a to southern California. 
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2. Raillardella minina Rydberg, sp. nov. 
An acaulescent perennial, with a woody caudex; leaves basal, oblanceolate or spatulate, 
1-2 cm. long, loosely white-villous when young, glabrate in age, entire-margined; scape often 
shorter than the leaves; head discoid; involucre obconic, about 8 mm. high and 6 mm. broad, 
purple-tinged; bracts about 10, linear, acute; flowers 7-15; corolla yellow, 8 mm. long, the 
lobes lanceolate; achenes 6 mm. long, silky-strigose; pappus-bristles 8 mm. long, white. 


Type collected at the top of Grayback, San Bernadino Mountains, California, August 21, 1907, V. 
Bailey (U. S. Nat. Herb. no. 469220). 


3. Raillardella scaposa A. Gray, Bot. Calif. 1: 417. 1876. 


Raillardia scaposa A. Gray, Proc. Am. Acad. 6: 551. 1865. 
Raillardella scaposa Eiseni A. Gray, Syn. F1. N. Am. 12: 380. 1878. 
Raillardella Eiseni Kellogg; A. Gray, Syn. Fl. N. Am. 1°: 380, asasynonym. 1878. 

A subscapose perennial, with woody caudex or rootstock; leaves mostly basal, linear- 
oblanceolate, 6-12 cm. long, 3-8 mm. wide, glandular-puberulent and slightly ciliate-pilose; 
stem-leaves, if present, few, alternate, linear; stem or scape 1—3 dm. long, glandular-puberulent 
throughout or glandular-hirsute above; head discoid or rarely radiate (var Eisent), involucre 
12-15 mm. high, glandular-puberulent and glandular-hirsute; bracts 8-16, linear, acute; ray- 
flowers, if present, 1-3, sometimes with rudimentary stamens, the ligule oval, 3-toothed, 7-8 
mm. long, 4-6 mm. wide; disk-flowers 20-30; corolla about | cm. long, similar to that of R. 
argentea but with less differentiation between tube and throat, the lobes 1.5 mm. long; achenes 
dark, silky-pubescent; pappus white, about 1 cm. long. 


Type Locatity: On a peak of the Sierra Nevada, northeast of Soda Springs. 
DistrrBuTion: Sierra Nevada, California. 


4. Raillardella nevadensis Nels. & Kenn. Proc. Biol. Soc. 
Wash. 19: 38. 1906. 


A scapose perennial, with a woody caudex; leaves basal, linear-lanceolate, 1-3 cm. long, 
acute, glandular-puberulent; scape 2—8 cm. high, glandular-puberulent and somewhat glandu- 
lar-hirsute; head discoid, about 15-flowered; involucre glandular-hirsute and glandular- 
puberulent; bracts 10-12, narrowly linear, very acute; disk-corollas orange, 8-9 mm. long, 
like those of R. scaposa, the lobes lanceolate; achenes 6 mm. long, silky; pappus-bristles 8 mm. 
long. Perhaps only a depauperate form of R. scaposa. 


Type LOcALITY: Mount Rose, Washoe county, Nevada. 
DIsTRIBUuTION: Known only from the type locality. 


5. Raillardella Pringlei Greene, Bull. Torrey Club 9:17. 1882. 


A subscapose perennial, with a rootstock; leaves near the base, linear or linear-oblance- 
olate, 3-10 em. long, entire or sinuate-denticulate, glabrous and shining; stem scapiform, 
glandular-puberulent, naked or with 1 or 2 linear leaves below, 2-4 dm. high; head radiate, 
about 40-flowered; involucre hemispheric, 1 cm. high, 1.5 em. broad; bracts 20-30, linear, 
acute, purplish, glandular-hirsute; ray-flowers about 10; ligules orange, about 8 mm. long, 
oblong, 3-toothed; disk-corollas nearly 1 cm. long, subcylindric, slightly wider upwards but 
without distinction between tube and throat, the lobes lanceolate, 1 mm. long; achenes 8 mm. 
long, silky-hirsute; pappus-bristles about 15, about 1 cm. long. 


Tyre Locatrry: Mountains west of Mt. Shasta, California. 
Distrisution: Northern California. 


EXCLUDED SPECIES 


RAILLARDELLA PANICULATA Greene, Erythea. 3: 48. 1895. This is Arnica viscosa. 


8. RAILLARDIOPSIS Rydberg, gen. nov. 


Caulescent perennial herbs, somewhat woody at the base. Leaves alternate, sessile, 
linear, with a strong midrib, hirsute and slightly revolute on the margins. Heads few, cymose, 
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or solitary, discoid. Involucre narrowly campanulate; bracts subequal in a single series, 
distinct to the base, concave. Receptacle small, plane, alveolate. Flowers all hermaphrodite, 
the outer fertile, the central ones usually sterile; corolla tubular, the tube passing into the 
throat, the teeth with thickened margins. Anthers truncate at the base. Style-branches 
slender, hispidulous throughout. Achenes somewhat clavate, keeled on the inside, ribbed on 
the outside, slightly curved, appressed-hirsute. Pappus-bristles 10-12, in a single series, 
plumose, the shaft stout, flat. 


Type species, Raillardella scabrida Eastw. 


Leaves obtuse; stem more or less glandular throughout. ; ; ME scabrida. 
Leaves acute or acuminate; stem hirsute, usually glandular only in the inflorescence. 2. R. Muirii. 


1. Raillardiopsis scabrida (Eastw.) Rydberg. 
Raillardella scabrida Eastw. Bull. Torrey Club 32: 216. 1905. 

Stems 1-3 dm. high, several from a short caudex and woody root, striate-angled, glandular- 
hispidulous throughout and hispid below; leaves linear, obtuse, 1-1.5 cm. long, 1-4 mm. wide, 
white-hirsute and scabrous, the upper also more or less glandular-hirsute; heads 1-4; peduncles 
1-5 cm. long; involucre 8-10 mm. long; bracts linear, scabrous, glandular, and hirsute; 


corolla yellow, 6 mm. long; achenes dark, about 1 cm. long, white-pubescent; pappus-bristles 
5-6 mm. long. 


TYPE LOCALITY: Snow Mountain, Lake county, California. 
DistTRiBuTION: Lake County, California. 


2. Raillardiopsis Muirii (A. Gray) Rydberg. 
Raillardella Muirii A. Gray, Bot. Calif. 1: 618. 1876. 

Stems several, 1-3 dm. high, hirsute throughout, slightly glandular above; leaves linear, 
acute or the lower acuminate, white-hirsute on both sides, also scabrous beneath, with a strong 
midrib and revolute margins, 1-3 cm. long, 2-4 mm. wide; heads 1-3; involucre about 1 em. 
high; bracts linear, acute, hirsute and slightly glandular; corolla about 7 mm. long; achenes 
similar to those of the preceding, but more hirsute; pappus-bristles 7-8 mm. long. 

TYPE LOCALITY: Sierra Nevada (according to a letter to Dr. Gray ‘‘in vicinity of Yosemite”’), 
California. 

DIsTRIBUTION: Southern Sierra Nevada, California. 


Subtribe 4. SENECIONANAE. Herbs, shrubs, or trees, with alternate or 
opposite leaves. Heads discoid or radiate. Receptacle naked. Disk flowers 
hermaphrodite, the ray-flowers if present pistillate, all fertile. Style-branches 
usually truncate and with a hair-pencil at the apex, sometimes elongate and 
approaching the vernonioid style, sometimes with a more or less developed 
appendage. Pappus of capillary bristles, usually scabrous or barbellate, in one 
species wanting. 


Leaves mostly opposite. 
Bracts 6-20, narrow, not overlapping by the edges; herbs with flat 


leaves. 9. ARNICA. 
Bracts 4 or 5, broad, many-verved, the edges overlapping; shrubs with 
filiform leaves. 10. HAPLOESTHES. 


Leaves all alternate or basal. 
Receptacle convex or conic; ray-flowers ligulate. 
Bracts in a single series; style-branches with short deltoid ap- 


pendages; achenes fusiform-oblong, 3—5-costate, papillate. 11. Crocrprum. 
Bracts in 2 or 3 series; style-branches truncate at the apex; achenes 
compressed, cuneate-oblong, hirsute on the ribs. 12. BARTLETTIA. 


Receptacle flat throughout or in Mesadenia with a conic or pyramidal 
point in the center. 
Bracts in one or two series. 

Involucre hemispheric to campanulate; bracts distinctly in two 
series, ascending or spreading, the outer more or less 
herbaceous; low branched herbs with petioled leaves, 
broad leaf-blades and discoid heads. 
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Corolla-tube much shorter than the cylindric throat; style- 
branches truncate or obtuse. 
Herbs, scapose or sub-scapose; heads 3-7, corymbose at 


the end of the scape; corolla nearly glabrous. 13. PSEUDOBARTLETTIA. 
Herbs, divaricately branched, caulescent; heads solitary 
in the forks; corolla-teeth villous on the outside. 14. PSATHYROTES. 


Corolla-tube equaling the cylindro-trumpet-shaped throat; 
style-branches elongate, subulate, hispidulous; pulvinate 
acaulescent herbs with subsessile heads. 15. PSATHYROTOPSIS. 
Involucre cylindric, campanulate or urceolate; bracts erect in a 
single series, with or without a few short calyculate ones at 
the base, or in Tefradymia 4-6, in 2 series and overlapping. 
Heads discoid; marginal pistilate corollas wanting or 
tubular-filiform or with a short funnelform throat and 
3—5-toothed limb. 
Style-branches filiform, elongate, spirally curved, acute 
or obtuse, often with an appendage but without a 
terminal hair-pencil. 
Leaves, at least the basal ones, peltate, long-petioled ; 
corollas white or whitish; tube slender, abruptly 
expanding into a short broadly campanulate 
throat; lobes elongate, longer than the throat, 16. PSACALIUM. 
Leaves not peltate; corollas yellow, blue, purple, or 
scarlet; teeth short. 
Style-appendages very long; corolla-throat rather 


short, funnelform; achenes 5—10-striate. 17. GyNURA. 
Style-appendages rather short; corolla-throat 
cylindric; achenes 5-costate. 18. Eminia. 


Style-branches short, truncate at the apex and with a 
terminal hair-pencil. 
Marginal pistillate flowers wanting. 
Corolla-lobes longer than the throat; corollas 
white or straw-colored, rarely purplish. 
Shrubs; involucral bracts 4 to 6, firm concave, 
overlapping by the edges. 19. TRYRADYMIA. 
Herbs; bracts either more than 6, or if less not 
overlapping by the edges. 
Corolla-throat obsolete or very short; lobes 
linear; achenes somewhat compressed, 
elliptic in cross-section, obovoid in 
outline. 20. ODONTOTRICHUM. 
Corolla-throat evident, turbinate or cam- 
panulate; achenes oblong, terete, min- 
utely punctate. 21. MESADENIA. 
Corolla-lobes shorter than the throat. 
Flowers white or ochroleucous. 
Corolla-throat elongate, narrowly funnel- 
form; lobes conspicuously rolled back 
after anthesis; heads large, 30-50- 
flowered; involucre broadly campanulate. 22. PERICALIA. 
Corolla-throat short-cylindric; lobes erect 
to spreading; heads small, 4-30- 
flowered; involucre turbinate or turbi- 
nate-campanulate. 23. SYNOSMA. 
Flowers yellow; corolla-throat campanulate to 
cylindro-funnel form, the lobes short, erect 
or ascending. (Rayless species of) 26, SENECIO. 
Marginal pistilate flowers present, their corollas 
filiform with a slightly funnelform throat and 3—-S- 
lobed limb. 24, ERECHTITES. 
Heads radiate; ray-flowers with well developed ligules,. 
Style-branches subulate-filiform, minutely pubescent; 
pappus-bristles stiff; corolla-throat funnelform. 25. PskUDOCLAPPIA. 
Style-branches truncate with a terminal hair-pencil; 
pappus-bristles filiform, soft; corolla-throat mostly 
short-campanulate. 26. SENECIO. 
Bracts in 3 or 4 series, fleshy; shrubs or trees with discoid heads. 27. SHATERA. 


9. ARNICA L. Sp. Pl. 884. 1753. 


Perennial herbs, mostly with rootstocks. Leaves opposite. Heads cymose or solitary at 
the ends of the stems, peduncled, radiate or discoid. Involucre campanulate or turbinate, 
without a calyculum; bracts thin-herbaceous, in a single or two sub-equal series. Receptacle 
flat, sometimes fimbrillate or villous. Ray-flowers, when present, pistillate and fertile; 
corolla yellow, with conspicuous ligules. Disk-flowers hermaphrodite and fertile; corolla 
yellow; tube slender, usually more or less pubescent, usually nearly equaling the funnelform or 
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cylindric throat; lobes lanceolate, acute, spreading. Anthers yellow or purplish, acute at the 
apex, obtuse at the base. Style-branches reflexed-spreading, somewhat flattened, obtuse or 
acutish at the apex, with a terminal hair-pencil. Achenes linear, 5—10-costate. 


many capillary scabrous or barbellate bristles. 


Type species, Arnica montana L. 


Leaves not conspicuously clustered at the base in a rosette; perennials 
with a distinct rootstock. 
Heads normally radiate. 
Heads nodding in anthesis. 
Heads erect in anthesis. 
Pappus white, rarely straw-colored, merely barbellate. 
Lower stem-leaves linear to lanceolate or oblanceolate, the 
upper entire, acuminate and reduced. 
Involucre turbinate; stem-leaves 1-3 pairs. 
Lower stem-leaves short-petioled or subsessile, 
entire or denticulate. 
Lower stem-leaves long-petioled, usually dentate. 

Lower leaves 3—5-ribbed to the base; involucre 
villous or hirsute; achenes densely hirsute. 

Lower leaves pinnately ribbed, or if 3-ribbed 
the ribs meeting above the base; involucre 
glandular-granuliferous or glabrate, rarely 
with a few hairs; achenes glandular-granu- 
liferous (hirsute in no. 24). 

Involucre hemispheric. 
Stem-leaves 1-3 pairs. 
Stem-leaves several pairs. 
Lower stem-leaves cordate or ovate and abruptly con- 
tracted at the base. 
Achenes glabrous, glandular-granuliferous, or rarely 
also sparingly hirsute; stem leafy. 
Plant low; upper leaves reduced; involucre turbi- 
nate, conspicuously glandular-granuliferous. 
Plant taller, equally leafy throughout; involucre not 
conspicuously glandular-granuliferous. 
Achenes densely hirsute; stem-leaves usually rather 
few, but not much reduced. 
Pappus light-brown to yellowish, distinctly short-plumose; 
involucre usually hemispheric, rarely campanulate. 
Heads either solitary at the end of the stem or cymose- 
paniculate, the branches of the inflorescence bracted, 
but the bracts not leaf-like. 
Lower leaf-blades neither cordate, nor broadly ovate, 
nor oval. 
Anthers purplish; plant low, strict, usually with a 
single head. 
Anthers yellow. 

Pappus scarsely plumose, strongly barbellate; 
bracts obtuse or acutish; leaves strongly 
ascending. 

Pappus distinctly plumose; bracts acuminate or 

attenuate. 
Involucre glandular-puberulent, sometimes 
with a few hairs; leaves ascending. 
Involucre more or less pilose or hirsute; 
leaves spreading. 
Lower leaf-blades cordate or broadly ovate, or oval. 
Leaves dentate, not thick, acute; plant more or less 
glandular. 
Leaves entire, thick, the lower rounded at the apex; 
plant finely puberulent. 
Heads solitary at the ends of leafy branches. 
Heads discoid; pappus plumose. 
Pappus pure-white; heads erect. 
Pappus light-brown; heads nodding in anthesis. 
Leaves mostly in a basal rosette, subsessile, 5—7-ribbed; stem-leaves few, 


reduced; perennials, with a short crown. XVII. 


I. OBTUSIFOLIAE 


Involucral bracts obtuse or merely acutish; anthers dark-purple; plant 
brown-hairy or purple-hairy. 

Pubescence on the scape and involucre short, mostly close; basal leaves 
mostly oblanceolate, sparingly pubescent with short hairs, ciliolate on 
the margins; bracts linear-lanceolate. 

Pubescence on the scape and involucre long and spreading; basal leaves 
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linear-oblanceolate or oblong, usually desidedly hairy, with rather 
long hairs, ciliate on the margins; bracts linear. 
Involucral bracts acute or acuminate, densely pubescent at the base only; 
anthers yellow or light-brown; plant white-hairy. 
Leaves and stem glabrous or sparingly. villous. 
Bracts purple-tinged; basal leaves 3-ribbed; plant rarely 2 dm. high. 
Basal leaves narrowly oblanceolate; ligules about 2 2 em. long, 
deeply toothed at the apex. 
Basal leaves short, obovate or broadly oblanceolate; ligules short 
and broad, about | cm. long, shallowly toothed at the apex. 
Bracts green; basal leaves 5-ribbed; plant 2-4 dm. high. 
Leaves and stem glandular-puberulent or granuliferous. 


II. ALPINAE 


Pappus white, barbellate; stem neither conspicuously sulcate nor copiously 
glandular. 
Bracts broadly lanceolate. 
Bracts green; lower leaves linear or narrowly lance-linear. 

Bracts 16-18, acute; involucre fully 2 cm. broad; stem 3-4 dm. 
high. 

Bracts 8-12, acuminate; involucre less than 2 cm. broad; stem 

1-2 dm. high. 
Bracts purplish; lower leaves obovate to ovate-lanceolate. 
Bracts narrowly lanceolate. 
Leaves and stem densely long-villous, canescent. 

Involucral bracts 12-15, lanceolate; leaves mostly acute, neither 
apiculate nor glandular. 

Involucral bracts 8-12, narrowly rhombic-lanceolate; leaves 
mostly acuminate, callous-apiculate, and more or less glandu- 
lar-puberulent as well as villous. 

Leaves and lower part of the stem not densely villous. 
Ligules deeply 3-toothed; leaves all acute or acuminate. 
Lower leaves narrowly oblanceolate, usually entire. 
Achenes densely hirsute-canescent; bracts densely 
pubescent. 

Involucral bracts predominently white-villous, usually 
tinged with purple; stem usually villous 
throughout. 

Involucre equally short-hairy throughout. 
Involucre conspicuously and densely long-hairy at 
the base, less so on the upper part of the 
bracts. 
Bracts rarely more than 15; leaves not dis- 
tinctly glandular; heads mostly solitary. 
Bracts 16-20; leaves glandular-puberulent as 
well as villous; heads mostly 3-5. 

Involucral bracts glandular- puberulent as well as 

villous, green; stem often glabrate below. 
Basal leaves with short winged petioles and sub- 
entire blades. 
Basal leaves with slender petioles and usually 
denticulate blades. 
Achenes glabrous or sparingly hairy on the ribs; bracts 
nearly glabrous, 
Lower leaves broadly oblanceolate, usually somewhat dentate 
or denticulate. 
Plant 2-4 dm. high; lower leaves acute; involucre about 
15 mm. high. 
Plant low, about 1.5 dm. high; lower leaves obtuse or 
rounded at the apex; involucre about 10 mm. high. 

Ligules subentire or slightly toothed; lower leaves mostly obtuse; 
plant green. 

Pappus sordid, plumose; stem conspicuously sulcate and copiously 
glandular-puberulent. 


III. ARNOGLOSSAE 


Lower leaf-blades lanceolate or oblanceolate. 
Leaves and involucre grayish-villous. 

Leaves and involucre green, the former puberulent, the latter some- 

what villous and glandular-puberulent. 

Bracts lanceolate or linear; pappus pure white. 
Achenes densely hirsute; bracts desidedly pubescent. 
Leaf-blades distinctly dentate, not distinctly glandular, the 
lower ones lanceolate. 

Leaf-blades subentire or denticulate, distinctly glandular- 
granuliferous as well as puberulent, the lower ones 

narrowly linear-oblanceolate. 
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. Lessingii. 


- nutans. 
. brevifolia. 


. Mendenhallii. 
. louisiana. 


. Lowi. 


. pulchella. 
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. tomentosa. 
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Involucre 8-10 mm. high. 
Lower leaves with short winged petioles; ligules light- 
yellow, 15 mm. long or more. 
Lower leaves with slender petioles; ligules orange, 10— 
12 mm. long. 
Involucre 12-15 mm. high, densely villous at the base. 
Achenes and bracts nearly glabrous. 
Bracts oblanceolate; pappus straw-colored. 
Lower leaf-blades ovate, coarsely dentate. 


TV. GRACILES 


Leaves thick, densely glandular-puberulent, mostly entire; stem-leaves 
mostly subsessile. 
Leaves thin, at least some of them dentate or denticulate. 
Stem-leaves ovate, sessile, or the lowest very short-petioled. 
Stem-leaves mostly petioled, the lowest rather long-petioled. 
Achenes with scattered hairs; leaves not sharply dentate. 
Achenes glandular-granuliferous or glabrous. 
Plant densely glandular-puberulent. 
Plant not densely glandular-puberulent. 
Involucral bracts linear-lanceolate. 

Lower stem-leaves long-petioled, acute, the middle ones 
with short winged petioles; achenes glandular-granu- 
liferous. 

Lower stem-leaves short-petioled, obtuse, the rest sessile; 

achenes glabrous or nearly so. 

Involucral bracts 7-9, caudate-acuminate, 12-15 mm. 
long; middle stem-leaves about 5 cm. long or more, 
with blunt teeth. 

Involucral bracts usually 10 or 11, gradually acumi- 
nate, 10-12 mm. long; middle stem-leaves 4 ecm. 
long or less, sharply dentate. 

Involucral bracts oblanceolate. 


V. LATIFOLIAE 


Leaves and involucre conspicuously glandular-granuliferous. 
Leaves short-hirsute or glabrate, not conspicuously glandular-granuliferous. 
Leaves mucronate-denticulate. 
Leaves, at least some of them, dentate. 
Leaves densely pubescent above; middle stem-leaves rarely more 
than 3 cm. long. 
Upper leaves broadly ovate. 
Upper leaves elliptic or lanceolate. 
Leaves sparingly pubescent or glabrate above; middle leaves usually 
4 cm. long (except in A. betonicaefolia and A. leptocaulis). 
Bracts narrowly oblanceolate or linear-lanceolate, gradually 
acuminate, not much broader above than at the base. 

Bracts about 12. 

Involucre glabrous; ligules about 18 mm. long. 
Involucre sparingly villous and glandular-granuliferous; 
ligules 12-16 mm. long. 

Bracts 7-11. 

Middle stem-leaves 4-6 cm. long, mostly acute. 
Involucre 1 cm. broad or more; bracts 8-10, gradually 
acuminate. 
Involucre less than 1 cm. broad; bracts 7—9, caudate- 
attenuate. 
Middle stem-leaves 4 cm. long or less; 
gradually acuminate. 
Bracts broadly oblanceolate, abruptly acuminate, decidedly 
broader above than at the base. 

Leaf-blades 2-4 cm. long, those of the lower and middle stem- 
leaves crenate-dentate, mostly rounded at the apex; 
involucre about 10 mm. high. 

Leaf-blades mostly 4-8 cm. long, those of the stem-leaves 

sharply dentate and acute. 
Peduncles densely short-hairy, almost velutinous, es- 
pecially under the involucre. 
Peduncles sparingly long-hairy, glandular-granuliferous, 
or both, 
Leaves rather thin, remotely dentate; involucre turbi- 
nate, 10-15 mm. broad; bracts 8-12. 
Leaves usually closely serrate-dentate; involucre 
spend camipanniate, 15-18 mm. broad; bracts 
12-15. 
Leaves finely dentate, thin; stem-leaves all sessile; 
plant 2—3 dm. high. 
Leaves coarsely and usually sharply serrate. 
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VI. CorpDIFOLIAE 


Leaves finely canescent; blades of the lower ones broadly oval. 
Leaves green, mostly puberulent or villous. 
Involucre plete only sometimes with sessile glands; heads 1-3, rarely 
4 og 5. 
Bracts oblanceolate; stem 2-4 dm. high. 

Bracts nearly glabrous, or finely pubescent, almost tomentulose; 
lower stem-leaves with oval blades and short petioles; plant 
light-green or yellowish-green. 

Leaves very thin, sparingly long-villous, distinctly ciliate. 
Leaves firmer, glabrate or puberulent, minutely ciliolate. 
Heads several; bracts nearly glabrous, acuminate; leaves 
usually dentate. 
Heads solitary; bracts finely tomentulose, acute or obtuse. 

Bracts distinctly villous, abruptly acuminate; plant neither 

light-green or yellowish-green. 
Involucre not more than 12 mm. high; lower leaf-blades oval. 
Leaf-blades 4-5 cm. long, entire. 
Leaf-blades 1.5—3 cm. long, dentate. 
Involucre 13-18 mm. high; lower leaf-blades cordate. 
Lower leaf-blades with narrow basal sinus, their teeth 
salient. 
Lower leaf-blades with an open basal sinus, their teeth if 
any, directed forward. 
Lower stem-leaves short-petioled, their petioles shorter 
than their blades; achenes sparingly hirsute. 
Lower stem-leaves ‘long- petioled, the petioles usually 
longer than their blades; achenes densely hirsute. 
Bracts linear or linear-lanceolate. 

Stem slender, about 3 dm. high; leaves thin, the upper ones ovate 

or broadly lanceolate, acute. 

Stem usually low,. 1-2 dm. high, rarely 3 dm. high; leaves 
thicker. 

Leaves mostly dentate, the upper ones deltoid-ovate, acumi- 
nate, the lower cordate. 
Leaves mostly entire or denticulate, the uppermost narrowly 
lanceolate, acute. 
Lower leaf-blades broadly cordate. 
Lower leaf-blades ovate, rarely subcordate. 
Involucre and peduncle decidedly villous. 
Involucre, peduncle, and leaves densely glandular- 
granuliferous, only with a few hairs. 
Involucre more or less glandular-hirsute; heads several. 


Lower leaf-blades deltoid, thick, somewhat scabrous. (Form of) 
Lower leaf-blades ovate, subcordate at the base, thin, sparingly long- 
villous. 


VII. DiscormEaE 
Leaves and stem long-hairy. 
Achenes hirsute; bracts abruptly acute. 
Bracts ovate. 
Bracts linear-oblong. 
Basal leaf-blades distinctly cordate at the base. 
Basal petioles broadly winged; involucre about 2 cm. broad. 
Basal petioles scarcely winged; involucre about 1 cm. broad. 
Basal leaf-blades acute or merely truncate at the base. 
Achenes glandular-muricate; bracts gradually acute or acuminate. 
Basal leaf-blades lanceolate or oblanceolate, with winged petioles. 
Involucre 12-15 mm. high; bracts 12—15; stem-leaves ample. 
Involucre 10-12 mm. high; bracts 9-12; stem-leaves much 


uced. 
Basal leaf-blades cordate or broadly ovate; involucre about 10 mm. 
high; bracts about 10. 
Leaves and stem short-hairy; achenes glandular-muricate, rarely slightly 
hispidulous. . 
” VIII. Fuircentes 


Pa barbellate; stem not strongly sulcate. 
ase of the stem with a tuft of brown villous hairs. 
Base of the stem without a brown hairtuft. 
Ribs of the leaves all distinct to the base; involucral bracts villous as 
well as puberulent. 
Basal leaf-blades narrowly oblanceolate. 
Basal leaf-blades broadly +g og toe or oval. 


Ribs of the leaves not all free to the base, the second pair united with 
the mid-rib some distance above the base; bracts merely granu- 
liferous. 


Pappus plumose; stem strongly sulcate, about 1.5 dm. high. 
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IX. FoLiosakE 


Leaves almost silvery-white, floccose. 
Leaves green or merely canescent. 
Lower stem-leaves with narrow, linear or oblanceolate blades. 
Leaves finely canescent, only slightly if at all glandular-granuliferous; 
bracts white-villous. 
Leaves green, sparingly puberulent or arachnoid. 
Stem and lower surface of the leaves sparingly arachnoid; bracts 
finely puberulent and villous. : 
Stem glandular-puberulent and slightly villous; leaves slightly 
puberulent, decidedly glandular-granuliferous; bracts 
glandular-puberulent and sparingly hirsute. 
Stem slightly villous as well as puberulent. 
Stem densely viscid-hirsute. 
Lower stem-leaves with oblanceolate, oblong, or lanceolate blades, 
usually 2 cm. broad or more. : 
Lower leaves oblanceolate, obtuse, the upper mostly acute or 
obtusish. 
Bracts ovate or ovate-oblong; leaves thin, often denticulate. 
Bracts linear or linear-oblong, acute or obtusish; leaves rather 
firm, more entire. 
Lower leaves mostly lanceolate, acute, the upper acuminate. 
Involucre and upper part of the peduncle not conspicuously 
glandular. 
Stem and lower surface of the leaves more or less arachnoid- 
floccose; leaves mostly canescent; bracts obtuse. 
Stem and lower surface of the leaves villous; leaves mostly 
green; bracts acutish. 
Involucre and upper part of the peduncle glandular-puberulent 
and sparingly hirsute. 
Stem and leaves finely puberulent. 
Siac and lower surface of the leaves sparingly arachnoid- 
villous. 


X. UNALASCHCENSES 
One species. 
XI. LONGIFOLIAE 


Involucre puberulent and glandular-granuliferous, rarely slightly hirsute; 
leaves not caudate-attenuate. 
Leaves all linear or lance-linear, puberulent, and minutely granuliferous. 
Leaves broader, the lower oblanceolate, the upper lanceolate. all coarsely 
muri¢ulate. 
Involucre conspicuously and densely hirsute as well as puberulent; leaves 
caudate-attenuate. 


XII. Mors 


Leaves distinctly and rather regularly dentate or denticulate. 
Lower stem-leaves short-petioled or subsessile. 
Upper stem-leaves ovate or ovate-lanceolate. 
Stem densely short-hairy below; involucre and peduncles not at 
all glandular; ligules deeply lobed. 
Stem sparingly long-hairy or glabrate; ligules not deeply lobed. 
Involucre and peduncles sparingly hispid, not at all glandular; 
upper leaves broadly ovate, saliently toothed. 
Involucre and peduncles somewhat glandular. 
Bracts lanceolate; peduncles densely long-hairy. 
Bracts linear-lanceolate; peduncles not conspicuously 
long-hairy. 
Upper stem-leaves lanceolate to linear-lanceolate. 
Leaves glabrous or nearly so, except the ciliolate margins. 
Leaves decidedly pubescent on both sides. 
Leaves saliently dentate; pubescence short and stiff; 
volucre sparingly hairy. 
Leaves not saliently dentate; pubescence longer, soft, and 
usually crisp; involucre densely hairy. 
Leaves very thin, the veins distinctly anastomosing; 
peduncles sparingly hairy. 
Leaves not very thin; veins not anastomosing; peduncles 
densely hairy. 
Upper leaves narrowly lanceolate, not yellowish-green. 
Stem 2-4 dm. high, often decumbent at the base; 
heads 1—3; involucre 8-9 mm. high. 
Stem 5—7 dm. high; heads several or many; in- 
volucre 11-12 mm. high. 
Upper leaves broadly lanceolate, 
involucre 10-15 mm. high. 
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- cana, 


. foliosa. 


. denudata. 


. celsa. 
. trinervata. 


tomentulosa. 


. rhizomata. 


. bernardina. 


. Chamissonis. 


. rubricaulis. 


. Bruceae. 


. unalaschcensis. 


. longifolia. 
. myriadenia. 


. caudata, 


. hirticaulis. 


. amplexifolia. 
. lanceolata. 
. Macounii. 


. Macounii. 


. aspera. 


. ciliaris. 


. filipes. 


. elongata. 
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Involucre 10-12 mm. high, villous and glandular- 
puberulent; leaves conspicuously glandular- 
granuliferous as well as villous. 

Heads 1-3; stem-leaves 3 or 4 pairs; involucre 
more than 10 mm. high, villous and glandu- 
lar-puberulent. 

Heads 3-7; stem-leaves 4-6 pairs; involucre 10 
mm. high, glandular-hirsute. 

Involucre about 15 mm. high, glandular-hirsute; 
leaves short-hirsute and only slightly granu- 
liferous. 

Lower stem-leaves long-petioled. 
Stem 6-8 dm. high; leaves very thin, sparingly hairy on both sides; 
veins distinctly anastomosing. 
Stem 2—4 dm. high; leaves not very thin, the veins not anastomosing. 
Leaves usually glabrate, except the ciliolate margins; lower leaf- 
blades linear-lanceolate; ligules pale-yellow. 
Leaves more or less pubescent above, at least when young; lower 
leaf-blades usually broadly oblanceolate; ligules orange. 
(Forms of) 
Leaves entire or distantly and irregularly denticulate. 
Bracts broadly oblanceolate, abruptly acute. 
Involucre about 12 mm. high and 15—20 mm. broad; bracts 15-20; 
stem 3-5 dm. high. 
Involucre about 10 mm. high and broad; bracts about 12; plant 
less than 3 dm. high. 
Bracts linear or linear-lanceolate, gradually acute or acuminate. 
pea and involucres glandular-granuliferous, only sparingly 
irsute. ° 
Peduncles and involucres predominantly hirsute or pilose, usually 
densely so. 
Leaves with long soft hairs, especially on the veins. 
Peduncles and involucres long-pilose, scarcely at all glandular; 
leaves only sparingly hairy. 
Stem-leaves lance-elliptic; stem retrorsely pilose. 
Stem-leaves linear-lanceolate; stem slightly arachnoid- 
pubescent. 
Peduncles and involucres glandular-granuliferous as well as 
pilose to glandular-hirsute; leaves decidedly hairy. 
Lower leaf-blades oval to elliptic; involucre glandular- 
pilose and glandular-granuliferous. 
Lower leaf-blades narrowly oblanceolate. 
Leaves with short, rather stiff, but crisp hairs, especially above. 
Involucre 15-20 mm. broad; plant stout; upper leaves 


lanceolate. 
Involucre about 10 mm. broad; upper leaves ovate or ovate- 
lanceolate. 
Upper stem-leaves 5—8 cm. long, 2-4 cm. wide; peduncles 
rough-hispid. 


Upper stem-leaves less than 5 cm. long and 2 cm. wide. 


XIII. ParryvANAE 
One species. ; 
XIV. Diversiro.iag 
Stem and leaves glabrous, puberulent, or sparingly hairy. 
Leaves very thin, nearly glabrous, or sparingly pubescent above. 
Leaves firmer, decidedly glandular-puberulent at least above. 
Stem and leaves long-villous. 
XV. NEVADENSES 
One species. 
XVI. ViscosaE 
Leaves entire, not conspicuously veiny. 
Leaves dentate, conspicuously veiny. 
XVII. ACAULES 
One species. 


1. Arnica obtusifolia Less. Linnaea 6: 236. 


> See 


107. A 


1831. 
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. confinis. 


. borealis. 

. Scaberrima. 
. ciliaris. 

. petiolaris. 

. rivularis. 

. mollis. 

. coloradensis. 


. arcana. ~ 


. macilenta. 


. kodiakensis. 


. arachnoidea. 
. rivularis. 


. mollis. 


. amplifolia. 
. ovata. 


Parryi. 


. Stlvatica. 
. diversifolia. 


Sonnet. 


. nevadensis. 


viscosa. 


» venosa, 


. acaulis. 


Rootstock horizontal; stem 1-2 dm. high, appressed-pubescent throughout, striate; 
basal leaves small, spatulate or oblong; stem-leaves usually 3 pairs, the lower two pairs near the 
base, spatulate or elliptic, rarely ovate, obtuse, 4-6 cm. long, entire to dentate, glabrous 
beneath except the ciliate margins, glabrous or slightly glandular-puberulent above, the 
uppermost pair usually much higher up, oblong or linear, reduced; head solitary, nodding; 
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involucre broadly turbinate, about 15 mm. high and 20 mm. broad, dark-purple, densely 
pubescent with short purple hairs; bracts 12-20, oblong -to linear, obtuse; ray-flowers 9-15, the 
ligules 2-3 em. long, 3-4 cm. wide; disk-corollas 6-7 mm. long; anthers purplish; achenes 5 
cm. long, strongly striate, puberulent; pappus-bristles 7 mm. long, straw-colored, barbellate. 


TYPE LOCALITY: Unalaska, Alaska. 
DISTRIBUTION: Islands off Alaska, from Kadiak to Unalaska and Nunivak Island. 


2. Arnica Lessingii (T. & G.) Greene, Pittonia 4: 167. 1900. 


Arnica alpina Less. Linnaea 6: 235, in part. 1831. Not A. alpina Olin & Ladau, 1799. 
Arnica angustifolia H. & A. Bot. Beech. Voy. 126. 1832. Not A. angustifolia Vahl. 1816. 
Arnica angustifolia Lessingii T. & G. Fl. N. Am. 2: 449. 1843. 

Arnica alpina Lessingii T. & G.; A. Gray, Syn. Fl. N. Am. 1*: 383, in part. 1884.* 


Rootstock horizontal; stem 1.5—2 dm. high, rather densely villous with brown hairs; basal 
leaves small, spatulate; stem-leaves 2 or 3 pairs near the base, the lowest oblong, elliptic, or 
oblanceolate, villous and puberulent above, sparingly so or giabrate beneath, ciliate on the 
margins, 4-6 cm. long, 0.5—2 mm. wide, acutish or obtusish, entire or sparingly denticulate, the 
uppermost elliptic to linear, reduced; head solitary, nodding; involucre turbinate, about 15 
mm. high and broad, densely villous throughout with long dark-brown hairs; bracts 12-15, 
linear, obtuse; ray-flowers 8-10, the ligules about 2 cm. long, 3-4 mm. wide, deeply 2- or 3- 
toothed, strongly nerved; disk-corollas 7 mm. long; anthers purplish; achenes glabrous or 
nearly so, strongly striate; pappus-bristles 7 mm. long, light-brown, barbellate. Perhaps not 
specifically distinct from the preceding. 


TYPE LOCALITY: Kotzehue Sound, Alaska. 
DistRIBuTION: Alaska from Cape Lisburn to Alaska Peninsula and Lynn Canal, and Yukon. 


3. Arnica nutans Rydberg, sp. nov. 


Arnica alpina Lessingii A. Gray, Syn. Fl. N. Am. 1?: 383, in part. 1884. 
Arnica ee Herder, Bull. Soc. Nat. Mosc. 40'!: 423, in part. 1867. Not A. alpina Olin & Ladau, 
1799. . ; 


Rootstock branched; stem 1-2 dm. high, more or less villous with long white hairs; 
leaves of the offsets and basal leaves 5-8 cm. long; blades oblanceolate, sparingly denticulate, 
acute, glabrous or nearly so, except the ciliolate margins; stem-leaves 2 or 3 pairs, usually 
below the middle of the stem, the lowest pair oblanceolate or narrowly lanceolate, rarely ovate- 
lanceolate, sessile, 5-8 cm. long, the upper smaller; heads usually solitary, rarely 3, nodding; 
involucre turbinate, about 12 mm. high and 15 mm. broad, densely villous with yellowish or 
light-brownish hairs at the base, less so or glabrous on the bracts; bracts 10-12, lanceolate or 
linear-lanceolate, short-acuminate, purplish; ray-flowers 8-10, the ligules 15-20 mm. long, 
3-4 mm. wide, strongly 7-veined, deeply 3-toothed; disk-corollas 6-7 mm. long; anthers 
yellow; achenes striate, usually with scattered hairs above; pappus-bristles white, 7 mm. long, 
barbellate. 

Type collected along Tuk-suk Channel, near Port Clarence, Alaska, July 30, 1901, F. A. Walpole 
1618 (herb. N. Y. Bot. Gard.). 


DISTRIBUTION: Alaska, and Arakamtchetchene Island and Plover Bay, Siberia; apparently also 
Yukon Territory. 


* With this there was confused the following Siberian species, which might be found in Alaska. 
‘This differs mainly in the narrower more glandular leaves, smaller and densely villous involucre and 
hirsute achenes. 


Arnica Sancti-Laurentii Rydberg, sp. nov. 


Arnica alpina Less. Linnaea 6: 235, in part. 1831. Not A. alpina Olin & Ladau, 1799. 
Arnica alpina Lessingii A. Gray, Syn. Fl. N. Am. 1*: 383, mainly, as to description. 1884. Not A. 
angustifolia Lessingit T. & G. 1843. 


Rootstock branched; stem 1-1.5 dm. high, villous with yellowish hairs; basal leaves small, 
spatulate; stem-leaves about 2 or 3 pairs, the lowest petioled 4-5 cm. long, with oblanceolate, 
denticulate blades, villous and glandular-puberulent on both sides, the uppermost reduced, linear; 
heads solitary, nodding in anthesis; involucre turbinate, 10-12 mm. high and about 1 cm. broad, 
densely villous throughout; bracts about 12, linear-lanceolate, acute; ray-flowers 6-10, the ligules 
about 15 mm. long; disk-corollas 6 mm. long; anthers yellow; achenes sparingly hirsute; pappus- 
bristles 6 mm. long, straw-colored, barbellate. 


Type collected at St. Laurence Bay, eastern Siberia, Chamisso (Gray Herb.). 
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4. Arnica brevifolia Rydberg, sp. nov. 


Rootstock short; stem about | dm. high, white-villous; leaves mostly near the base, the 
lowest obovate, the rest, except sometimes the uppermost, ovate or lanceolate, usually few- 
toothed, glabrous or with a few scattered white hairs, 1-4 cm. long, 7-12 mm. wide, acute; 
sometimes 1 or 2 small linear leaves present, inserted somewhat higher up; heads solitary, 
slightly nodding or erect; involucre broadly turbinate, about 1 cm. high, 12-15 mm. broad, 
densely white-villose at the base, sparingly so above, purplish; bracts 12-15, lanceolate, acute 
or acuminate; ray-flowers 9-13, the ligules bright-yellow, 10-12 mm. long, 4-5 mm. wide, short- 
toothed at the apex; disk-corollas 7 mm. long; achenes sparingly pilose; pappus-bristles 
white, 7 mm. long, barbellate. 


Type collected near Chitaslene Glacier, Copper River region, Alaska, June 19, 1902, William L. 
Poto 46 (U.S. Nat. Herb. no. 379552). 
DISTRIBUTION: Type locality, Healy, and Cold Bay, Alaska. 


5. Arnica Mendenhallii Rydberg, sp. nov. 


Rootstock ascending; stem 2—4 dm. high, striate, glabrous below, sparingly villous and 
puberulent above; basal leaves small, oblanceolate; stem-leaves about 3 pairs, the lowest pair 
broadly oblanceolate, 5-ribbed, 6—9 cm. long, usually denticulate, glabrous or nearly so on both 
sides, ciliolate on the margins; the middle pair lanceolate and the uppermost lance-linear and 
reduced; heads solitary, slightly nodding or erect; involucre turbinate, 15 mm. high and 2-2.5 
em. broad, densely white-villous at the base, glabrate on the upper part of the bracts, the 
latter 18-25, lance-linear, acute or acuminate; ray-flowers 7-12, the ligules light-yellow, 
strongly 4-7 nerved, 2—2.5 cm. long, 5-7 mm. wide; disk-corollas 8 mm. long; achenes sparingly 
hairy or glabrate; pappus-bristles 7 mm. long, white, barbellate. 


Type collected on Old Man's Creek, a branch of Koyukuk River, July 8, 1901, W. C. Mendenhall 
(U. S. Nat. Herb. no. 377409). 
DistrRisuTION: Yukon district of Alaska. 


6. Arnica louisiana Farr, Ottawa Nat. 20: 109. 1906. 


Rootstock branched; stem 7—20 cm. high, glandular-puberulent and sometimes with a few 
scattered hairs; leaves of the offsets oblanceolate, 3-5 cm. long, tapering below into a short 
petiole, sparingly denticulate, glandular-puberulent on both sides, ciliolate on the margins; 
basal leaves small, often scale-like; stem-leaves usually 2 pairs, near the base, the lowest lance- 
elliptic, with short-petioles, acute, 4-5 cm. long, the second lanceolate and sessile, the third pair, 
if present, much reduced; heads usually solitary, rarely 3, nodding; involucre turbinate, 10- 
12 mm. high, 12-15 mm. broad, glandular-puberulent, villous at the base and with scattered 
hairs on the bracts; bracts about 12, lance-linear, acuminate, dark-purple, the inner with 
greenish margins; ray-flowers about 10, the ligules 12-15 mm. long, 4-5 mm. wide, 5—-7-nerved, 
2- or 3-toothed; disk-corollas 7 mm. long; anthers yellow; achenes strongly striate, glabrous or 
with a few scattered hairs; pappus-bristles 7-8 mm. long, white, barbellate. 


Tyre LocaLity: Slopes of Mt. Fairview at Lake Louise, Alberta. 
DistrisuTion: Rocky Mountains of Alberta and eastern British Columbia, 
ILLUSTRATION: Brown & Schiffer, Alp. Fl. pl. 79, f. b. 


7. Arnica Lowii Holm, Repert. Nov. Sp. 3: 338. 1907. 


Rootstock short; stem 2-3 dm. high, grayish, rather densely pubescent with short hairs 
and a few longer ones, and somewhat glandular on the peduncles; leaves of the offsets unknown; 
basal and lower cauline leaves narrowly oblanceolate, tapering into a short petiole, strongly 
3-ribbed, densely villous on both sides, entire-margined, acute or attenuate, 6-10 em. long, less 
than 1 cm. wide; stem-leaves 3-4 pairs, the upper sessile, linear-lanceolate, the uppermost 
much reduced; heads 1~3; peduncles 4-7 cm. long; involucre broadly turbinate, 12-13 mm. 
high, about 2 cm. broad, densely white-villous with short hairs throughout; bracts 16-18, 
broadly lanceolate, acute; ray-flowers about 15, pale-yellow, the ligules about 15 mm. long, 
4mm. wide; disk-corollas 7-8 mm. long; achenes 6 mm. long, hirsute; pappus-bristles white, 6 
mm. long, barbellate. 


Tyre Locatity: Severn River, west-coast of Hudson Bay. 
Disreiution: Southwestern Hudson Bay Region, Ontario and Manitoba. 
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8. Arnica tomentosa J. M. Macoun; Greene, Pittonia 
4: 168. 1900. 


Rootstock short, strong; stem 1-2 dm. high, rather densely villous with long white hairs; 
leaves of the offsets and basal leaves oblanceolate, 3-ribbed, 2-7 cm. long, acute, entire, tapering 
below into a short winged petiole, densely long-villous; stem-leaves usually 2 pairs, the lower 
linear-lanceolate to linear, sessile, 4-6 mm. long, the upper mostly lanceolate, 1-3 cm. long; 
heads usually solitary; peduncles 3-10 cm. long; involucre broadly turbinate, about 15 mm. 
high, 15-20 mm. broad, densely long-villous throughout; bracts 12-15, lanceolate, acuminate; 
ray-flowers 10-15, the ligules orange, 10-15 mm. long, 4 mm. wide, deeply 3-toothed, sparingly 
villous on the lower side; disk-corollas 6-7 mm. long; achenes 5—6 mm. long, hirsute; pappus- 
bristles white, 7-8 mm. long, barbellate. 


TYPE LOCALITY: Rocky Mountains near Athabasca River. : 
DistRIBuTION: Alberta, northern Montana, and British Columbia to southern Yukon Territory 


and southeastern Alaska. 


9. Arnica pulchella Fernald, Rhodora 17: 18. 1915. 


Rootstock short, strong; stem 1—2 dm. high, densely villous, especially above, with white 
hairs; leaves of the offsets and basal leaves oblanceolate or lanceolate, 3-13 cm. long, 5-12 mm. 
wide, acute, with a callous tip, narrowed below into a short winged petiole, long-villous and 
glandular-puberulent, entire or remotely denticulate; stem-leaves 1 or 2 pairs, the first pair 
oblanceolate or lanceolate, sessile, 2-4.5 cm. long, the second if present reduced, 1—3 cm. long, 
linear-lanceolate; heads solitary; peduncle 5—10 cm. long; involucre turbinate, about 15 mm. 
high, 15-18 mm. broad, densely villous at the base, less densely so above; bracts 8-12, narrowly 
rhombic-lanceolate, 3-3.5 mm. broad, gradually acuminate; ray-flowers about 10, the ligules 
orange-yellow, 13-15 mm. long, about 5 mm. wide, deeply 3-toothed; achenes 6-7 mm. long, 
hirsute; pappus-bristles 6-7 mm. long, white, barbellate. 

TYPE LOCALITY: Table Mountain, Port-a-Port Bay, Newfoundland. 


DISTRIBUTION: Known only from the type locality. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 2. 


10. Arnica Sornborgeri Fernald, Rhodora 17: 147. 1915. 


Arnica alpina Lessingii Fern. & Sornb. Ottawa Nat. 13: 106, in part. 1899. Not A. alpina 

Lessingit A. Gray, 1878. 

Rootstock horizontal; stem about 2 dm. high, villous and somewhat viscid throughout, 
densely so on the peduncles; leaves of the offsets and basal leaves oblanceolate, tapering below 
into a short petiole, 6-8 cm. long, entire or slightly denticulate, strongly 3-ribbed, glandular- 
puberulent and villous; stem-leaves 3 or 4 pairs, all except the lowest pair sessile, entire or 
rarely denticulate, linear, the uppermost reduced and bract-like; heads solitary; involucre 
turbinate, 12-15 mm. high, 15-20 mm. broad, uniformly viscid-villous; bracts about 15, 
linear-lanceolate, attenuate, often tinged with purple towards the apex; ray-flowers about 15, 
the ligules about 15 mm. long, 4-5 mm. wide, sharply 3-toothed; disk-corollas 7-8 mm. long; 
pappus-bristles white, 6 mm. long, barbellate. 

TYPE LocaLity: Ramah, Labrador. 


DIstTRIBUTION: Labrador. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 3. 


11. Arnica alpina (L.) Olin & Ladau, Diss. Arnica 11. 1799. 


Arnica montana alpina 1. Sp. Pl. 884. 1753. 
Arnica angustifolia Vahl, Fl. Dan. 26: 5. 1816. 

Rootstock short, branched; stem 0.5—3 dm. high, sparingly white-villous below, densely so 
above, especially on the upper part of the peduncles; leaves of the offsets and basal leaves 
oblanceolate, acute, or acuminate at the end, narrowed below into a short winged petiole, 
3-10 cm. long, mostly entire, strongly 3—5-ribbed, more or less villous on both sides, rarely 
almost glabrous; stem-leaves 2-4 pairs, the lowest pair often similar to the basal leaves, the 
upper lanceolate to linear, more pubescent, sessile, acuminate, the uppermost much reduced; 
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heads 1-3; peduncles 3-10 cm. long; involucre turbinate, 10-14 mm. high, 12-18 mm. broad, 
densely long-villous at the base with white hairs, less densely so on the upper part of the bracts; 
bracts about 15, linear-lanceolate, long-acuminate, usually purple-tinged at least at the apex; 
ray-flowers 10-15, the ligules 15-18 mm. long, about 4 mm. wide, prominently 3-toothed; disk- 
corollas 6-7 mm. long; achenes 6 mm. long, hirsute; pappus-bristles white, 6 mm. long, 
barbellate. 

TYPE LocaLity: Northern Europe. 

DIsTRIBUTION: Greenland to Labrador, northern Manitoba, Alberta, and Alaska; also Nor- 


way and Sweden. 
In_ustraTions: Fl. Dan. pl. 1524; Rhodora 26: pl. 143, f. 1. 


12. Arnica attenuata Greene, Pittonia 4: 170. 1900. 


Rootstock short, strong; stem 1—4 dm. high, villous throughout, densely so and somewhat 
viscid on the peduncles; leaves of the offsets and basal leaves oblanceolate, 5—15 cm. long, 
strongly 3—5-ribbed, villous and glandular-puberulent, acuminate at the apex, tapering into a 
short winged petiole below; stem-leaves 2-4 pairs, linear-lanceolate, attenuate, sessile, the 
uppermost reduced; heads 1-5, usually 3; peduncles 5—15 cm. long; involucre broadly turbi- 
nate, 12-15 mm. high, 15-20 mm. broad, densely long-villous at the base, less densely so above; 
bracts 16—20, lanceolate, acuminate, often tinged with purple; ray-flowers about 15, the ligules 
orange, 15-20 mm. long, 4-5 mm. wide, deeply 3-toothed; disk-corollas 7-8 mm. long; achenes 
6 mm. long, hirsute; pappus-bristles 6 mm. long, barbellate. 


Type Loca.ity: Lewis River, Alaska. 
DisrrrpuTion: Alaska, and Yukon and Northwest territories. 


13. Arnica plantaginea Pursh, Fl. Am. Sept. 527. 1814. 


Arnica angustifolia T. &. G. Fl. N. Am. 2: 449, in part. 1843. Not A. angustifolia Vahl, 1816. 
Arnica alpina A. Gray, Syn. Fl. N. Am. 1*: 382, in part. 1884. 
Arnica alpina Lessingii Fern. & Sornb. Ottawa Nat. 13: 106, in part. 1899. 

Rootstock strong and short; stem 2-4.5 dm. high, glabrous or with a few scattered hairs 
below, densely glandular-puberulent above, especially the peduncles; basal leaves oblanceolate, 
acute, tapering below into a short petiole, entire, 6-10 cm. long, strongly 3—5-ribbed, sparingly 
pubescent along the ribs or glabrate; stem-leaves 2-4 pairs, mostly sessile, lanceolate to linear, 
the uppermost much reduced, more pubescent; heads 1-3; peduncles 3-8 cm. long; involucre 
turbinate, 10-12 mm. high, about 15 mm. broad, villous at the base and ciliate on the margins, 
sparingly glandular-puberulent throughout or glabrate above; bracts about 15, linear-oblance- 
olate, acuminate or acute; ray-flowers 10-15, the ligules 12-15 mm. long, 4-5 mm. wide, 3- 
toothed; disk-corollas 5-6 mm. long; achenes hispid, 5 mm. long; pappus cream-white, 
barbellate, 5 mm. long. 

Tyre Locauity: Labrador. 


Distrreution: Labrador peninsula. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 4. 


14. Arnica Illiamnae Rydberg, sp. nov. 


Rootstock ascending, branched; stem about 1.5 dm. high or less, simple or rarely branched, 
sparingly white-villous and puberulent; lower leaves oblanceolate or spatulate, 2-5 cm. long, 
rounded or obtuse at the apex, 3—5-ribbed, crenulate or denticulate, puberulent above, glabrous 
beneath, the rest of the leaves oblong or the uppermost linear, mostly obtuse; heads solitary; 
involucre turbinate, about 1 em. high, 10-12 mm. broad, densely white-villous at the base, 
sparingly so above; bracts 10-12, linear-lanceolate, acuminate; ray-flowers 7—10, the ligules 
about 15 mm. long, 4 mm. wide, shallowly toothed; disk-corollas 7 mm. long; achenes slightly 
glandular-granuliferous and with a few scattered hairs; pappus-bristles white, 7 mm. long, 
barbellate. 

Type collected along Nogbeliny trail, Lake Iliamna region, Alaska, July 20, 1902, M. W. Gorman 


163 (U.S. Nat. Herb. no. 420199). ; 
Distamution: Lake Illiamna region to Headwaters of Malchatna River, Alaska. 
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15. Arnica Rydbergii Greene, Pittonia 4: 36. 1899. 


Arnica caespitosa A. Nels. Bot. Gaz. 30: 203. 1900. 
Arnica tenuis Rydb. Bull. Torrey Club 28: 20. Ja 1901, 
Arnica aurantiaca Greene, Torreya 1: 42. Ap 1901. 
?Arnica lasiosperma Greene, Leaflets 2: 48. 1910. 

Rootstock short, branched; stems erect, 1-3 dm. high, sparingly villous below, more 
densely so on the peduncles, with crisp hairs; leaves of the offsets and basal leaves oblanceolate, 
4-7 cm. long, obtuse or acute, 3-5 ribbed, entire, tapering below into a short petiole, ciliolate on 
the veins; stem-leaves mostly 3 pairs, sessile, the lower oblanceolate, the upper lanceolate, 
sometimes few-toothed, more pubescent; heads 1-3; involucre densely villous at the base, 
otherwise sparingly so and lightly glandular-puberulent, 10-12 mm. high and about as broad; 
bracts 10-12, lance-linear, acute; ray-flowers 8-10, the ligules orange, about 15 mm. long, 
3-5 mm. wide, minutely 3-toothed or subentire, pubescent on the lower surface; achenes 5-6 
mm. long, hirsute; pappus-bristles white, 6-8 mm. long, barbellate. A. tenuis represents a 
depauperate slender form with entire leaves. 


TYPE LocaLity: Little Belt Mountains, Montana. 
DISTRIBUTION: Alberta and British Columbia to Colorado and Oregon. 


16. Arnica Wilsonii Rydberg, sp. nov. 


Rootstock branched; stem about 3 dm. high, grayish-villous throughout; stem-leaves 5 or 
6 pairs, the lower with slender petioles; blades narrowly lanceolate, 4-6 cm. long, 8-10 mm. 
wide, sparingly denticulate, grayish-villous on both sides, 3-ribbed, acute; upper stem-leaves 
linear-lanceolate or linear, sessile; heads usually 3; involucre turbinate, about 10 mm. high, 
12 mm. broad, grayish-villous; bracts about 12, linear-lanceolate, acute or acuminate; ray- 
flowers about 10, the ligules 12 mm. long, 4 mm. wide, strongly veined; disk-corollas 7 mm. 
long; achenes sparingly hirsute; pappus-bristles white, barbellate, 7 mm. long. 


Type collected west of James Bay, 140 miles up Kapiscow River, western Ontario, July 15, 1902, 
W. J. Wilson (Herb. Geol. Surv. Canada no. 54043). 


17. Arnica arnoglossa Greene, Pittonia 4: 166. 1900. 


Arnica montana angustifolia Hook. Fl. Bor. Am. 1: 330, in part. 1834. 
Arnica chionopappa Fernald, Rhodora 7: 148. 1905. 

Rootstock branched; stem 1—3.5 dm. high, villous and glandular-puberulent, especially on 
the peduncles; leaves of the offsets and basal leaves long-petioled; petioles 3-6 dm. long; 
blades narrowly ovate or lanceolate to linear-lanceolate, tapering at each end, strongly 3—5- 
ribbed, serrate-dentate, 2-10 cm. long, usually 1-3.5 cm. wide, sparingly villous on both sides; 
stem-leaves 2-4 pairs, the lowest pair narrowly lanceolate, with short winged petioles, the 
rest narrowly lanceolate and sessile, the upper reduced; heads 1-3; peduncles 5-10 cm. long; 
involucre turbinate, 8-10 mm. high, 10-15 mm. broad, villous and glandular-puberulent; 
bracts linear-lanceolate, acuminate; ray-flowers 8-15, the ligules 12-15 mm. long, about 4 mm. 
wide, 3-toothed; disk-corollas 7-8 mm. long; achenes 4-5 mm. long, hirsute; pappus-bristles 
white, 6-7 mm. long, barbellate. 


TYPE LocaLity: Near Fort Mead, Black Hills, South Dakota. 
DisTRIBUTION: Gaspé Peninsula, Quebec, to Wyoming and the lower Mackenzie River. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 5. 


18. Arnica lonchophylla Greene, Pittonia 4: 164. 1900. 


Rootstock branched; stem about 3 dm. high, finely villous, purplish below; stem-leaves 
4 or 5 pairs, the lower narrowly oblanceolate or linear-oblanceolate, 3-7 cm. long, 9-13 mm. 
wide, short-petioled, acute, denticulate, sparingly villous and glandular-puberulent on both 
sides, the upper linear or lance-linear, sessile, the uppermost much reduced; heads usually 3; 
involucre turbinate, about 1 cm. high and broad, puberulent and somewhat villous; bracts 
8-12, lanceolate, acuminate; ray-flowers 6-10, the ligules about 15 mm. long; achenes hirsute, 
5 mm. long; pappus-bristles 6-7 mm. long, white, barbellate. Perhaps not specifically distinct 
from the preceding. 


Type Locatity: Athabasca River, Alberta. 
DistrisuTion: Alberta and Mackenzie. 
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19. Arnica Fernaldii Rydberg, sp. nov. 


Rootstock slender, horizontal; stem about 1.5 dm. high; lower leaves and those of the 
offsets slender-petioled, the petioles 2-3 cm. long; blades lanceolate, 3-4 em. long, 0.5-1 em. 
wide, 3—5-ribbed, sparingly hirsute on both sides and glandular-puberulent beneath, acute, 
denticulate; stem-leaves 3 or 4 pairs, the lower short-petioled, the upper sessile, reduced, 
lance-linear; heads 1-3; involucre turbinate, about 1 cm. high and 12 mm. broad, villous; 
bracts 10-12, linear-lanceolate, acute; ray-flowers 8-10, the ligules orange, 10-12 mm. long, 
4-5 mm. wide; disk-corollas about 7 mm. long; achenes hirsute, 5 mm. long; pappus-bristles 
7 mm. long, white, barbellate. 


Type collected on Table Mountain, Newfoundland, July 16 and 17, 1914, Fernald & St. John 
10875 (herb. N. Y. Bot. Gard.). 


20. Arnica Griscomi Fernald, Rhodora 26: 105. 1924. 


Rootstock slender, 4-10 cm. long; stem 0.8—2.5 dm. high, sparingly villous above; leaves 
of the offsets lanceolate-elliptic, 3-10 cm. long, 0.5-2 cm. wide, subacuminate, minutely 
papillose or glabrate above, ciliolate on the margins, callous-serrulate; stem-leaves | or 2 pairs, 
the lower oblanceolate or oblong, remotely serrate, glabrous or papillose, the upper strongly 
reduced; peduncles 1—3-flowered; involucre 2.5—-4 cm. broad, turbinate, 1-1.5 cm. high, 
minutely pubescent at the base, otherwise glabrous; bracts 8-10, narrowly rhombic-lanceolate, 
2-3 mm. broad, acuminate; ray-flowers 9-12, the ligules yellow, 1-1.5 cm. long, 4-5 mm. 
wide, 7—9-nerved, 3-toothed; disk-corollas 6-7 mm. long; achenes 3—3.5 mm. long, glabrous or 
sparingly hirsute on the upper part of the ribs; pappus-bristles white, barbellate. 

TYPE LocaLity: Fernald Pass, Mt. Mattaousse, Quebec. 


DistRIBuTION: Matane County, Quebec. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 7. 


21. Arnica gaspensis Fernald, Rhodora 7: 148. 1905. 


Rootstock slender, horizontal; stem 2—4 dm. high, striate, sparingly villous throughout 
and rather densely glandular-puberulent on the upper part, especially on the peduncles; leaves 
of the offsets and basal leaves long-petioled; petioles 3-5 dm. long; blades lanceolate, acumi- 
nate at each end, 3-7 cm. long, 1-2 cm. wide, saliently dentate, sparingly villous and glandular, 
strongly 3—5-ribbed; stem-leaves 3 or 4 pairs, the lowest pair similar to the basal leaves, but 
with winged petioles, the upper sessile, linear-lanceolate or linear; heads 1-3; peduncles I-1.5 
dm. long; involucre turbinate, about | cm. high, 12-15 mm. broad, villous and slightly glandu- 
lar-puberulent; bracts 12-15, oblanceolate, acuminate; ray-flowers 10-12; the ligules 15-20 
mm. long, 4-5 mm. wide, sharply 3-toothed; disk-corollas 7-8 mm. long; achenes 6 mm. long, 
hirsute; pappus-bristles straw-colored, 8 mm. long, barbellate. 

Type Locatity: Cape Tourelle, near Ste. Anne des Monts, Gaspé County, Quebec. 


Distrisution: Gaspé peninsula, Quebec. 
ILLUSTRATION: Rhodora 26: pl. 143, f. 6. 


22. Arnica puberula Rydb. Fl. Rocky Mts. 979. 1917. 


Rootstock short, branched; stem about 3 dm. high, glandular-puberulent or glabrate 
below; leaves of the offsets and basal leaves short-petioled, the petioles 1-3 cm. long; blades 
ovate or lanceolate, 2-4 cm. long, mostly entire, puberulent and glandular-granuliferous, 
rather thick; stem-leaves 2 or 3 pairs, the lowest pair similar to the basal ones or more oval, 
sometimes dentate, the upper ones ovate, sessile, 1-3 cm. long; heads 1-3; peduncles 4-8 cm. 
long; involucre turbinate, 10-12 mm. high and about as broad, glandular-puberulent and 
slightly villous; bracts 10-12, oblanceolate, acuminate; ray-flowers 10-12, the ligules about 
12 mm. long, 2-3 mm. wide, orange; disk-corollas 6 mm. long; achenes 5 mm. long, glandular- 
granuliferous and sometimes sparingly hirsute; pappus-bristles straw-colored, 7 mm. long, 
barbellate. 

LocaALity: Not given; but the type was collected at the head of Lake Louise, Alberta, 


Tyre 
July 22, 1904, John Macoun 65523 (herb. N. Y. Bot. Gard.). 
Disreisution: Alberta and British Columbia to Wyoming and Utah, 
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23. Arnica Flodmanii Rydberg, sp. nov. J 

Rootstock horizontal; stem simple, 1-2 dm. high, glabrous below, glandular-puberulent 
above, striate; leaves of the offsets petioled, the petioles 1.5—-2 cm. long; blades ovate, 2-3 em. 
long, serrate; basal leaves minute, oblong; stem-leaves usually 2 pairs, rarely 3 pairs, sub- 
sessile, 1.5—4.5 cm. long, 0.5—2 cm. wide, acute, denticulate, densely puberulent above, sparingly 
so beneath, ciliolate on the margins; heads solitary; involucre turbinate, 12 mm. high and as 
broad, puberulent and glandular-granuliferous, somewhat villous at the base; bracts 9-11, 
linear-lanceolate, acuminate; ray-flowers 6—9, the ligules about 10 mm. long, 3—4.5 mm. wide; 
disk-corollas 7 mm. long; achenes 6 mm. long, sparingly hispidulous and granuliferous; 
pappus-bristles white, 7 mm. long, barbellate. 

Type collected on the Spanish Peaks, Madison Range, Montana, July 14, 1896, J. H. Flodman 


898 (herb. N. Y. Bot. Gard.). 
DISTRIBUTION: Montana. 


24. Arnica gracilis Rydb. Bull. Torrey Club 24: 297. 1897. 


?Arnica ovalifolia Greene, Pittonia 4: 168. 1900. 
Arnica betonicaefolia gracilis M. E. Jones, Bull. Univ. Mont. Biol. 15: 48. 1910. 

Rootstock horizontal; stem 1.5—3 dm. high, glabrate below, glandular-puberulent above; 
basal leaves and lower stem-leaves petioled, the petioles 1-4 cm. long; blades ovate, 3-ribbed, 
1—4 cm. long, dentate, minutely glandular-puberulent or glabrate, except the ciliolate margins; 
stem-leaves 2 or 3 pairs, the upper ones sessile, lanceolate or ovate, small; heads 1—3, rarely 5; 
peduncles 3-8 cm. long; involucre turbinate, 8-10 mm. high and as broad, glandular-granu- 
liferous, sometimes with a few hairs; bracts 10-12, oblanceolate, acuminate; ray-flowers 8-10, 
the ligules about 12 mm. long, 4 mm. wide, bluntly 3-toothed; disk-corollas 5-6 mm. long; 
achenes 5 mm. long, hirsute; pappus-bristles 6 mm. long, white, barbellate. 


TYPE LOCALITY: Spanish Peaks, Montana. 
DISTRIBUTION: Mountains of Montana and Wyoming. 


25. Arnica columbiana A. Nels. Bot. Gaz. 30: 200. S 1900. 


Arnica multiflora Greene, Pittonia 4: 162. D 1900. 
Arnica lactucina Greene, Ottawa Nat. 23: 214. 1910. 

Rootstock branched; stem 2—4 dm. high, striate, glabrous below, glandular-puberulent 
above; leaves of the offsets long-petioled, the petioles 3-5 cm. long; blades ovate, thin, not 
prominently 3-ribbed, sharply dentate, 2-5 cm. long, acute, glabrous beneath, somewhat 
glandular-granuliferous and sometimes with a few hairs above; basal leaves similar but smaller; 
stem-leaves usually 3 pairs, the lowest pair similar to the leaves of the offsets, with marginal 
petioles, the second with more rhombic-lanceolate blades and decidedly winged petioles, the 
uppermost deltoid-lanceolate, sessile, acuminate; those of the branches narrowly lanceolate; 
heads 3-12, cymose; ultimate peduncles 3-8 cm. long; involucre turbinate, about 1 cm. high 
and broad, glandular-puberulent and sometimes with a few hairs; bracts about 12, linear- 
lanceolate, acute; ray-flowers 8-12, the ligules 12-15 mm. long, 3 mm. wide, slightly 3-toothed; 
disk-corollas 6-6.5 mm. long; achenes more or less glandular-granuliferous, rarely with a few 
hairs; pappus-bristles white, 6 mm. long, barbellate. 


Type LocaLity: Columbia Falls, Montana. 
DistRrBuTION: Alberta and British Columbia to Wyoming. 


26. Arnica granulifera Rydb. Fl. Rocky Mts. 978. 1917. 


Rootstock horizontal; stem 3 dm. high, glandular-granuliferous; basal leaves petioled, 
with probably cordate bases, fallen at the time of flowering; stem-leaves 3 pairs, the lowest 
obovate, dentate, about 5 cm. long, glandular-granuliferous, thin, with 3 rather strong ribs, 
tapering at the base, the uppermost ovate or cordate, sessile; heads 3-5, cymose; involucre 
about 12 mm. high, 2 cm. broad, hemispheric, glandular-granuliferous; bracts about 15, 
oblanceolate, slightly ciliolate; ray-flowers 12-15, the ligules orange, about 1 cm. broad; disk- 
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corollas 6—-6.5 mm. long; achenes 6 mm. long, glandular-puberulent, striate; pappus-bristles 
dirty-white, barbellate, 6 mm. long. 


TYPE LocaLity: Not given; but the type was collected on Long Baldy, Little Belt Mountains. 
Montana, August 19, 1896, J. H. Flodman (herb. N. Y. Bot. Gard.). 
DISTRIBUTION: Montana and Washington. 


27. Arnica ventorum Greene, Pittonia 4: 173. 1900. 


Rootstock slender, horizontal; stem 3-4 dm. high, glabrous up to the peduncles, which are 
glandular-puberulent; leaves of the offsets petioled, the petioles 3-5 cm. long; blades very thin, 
orbicular-cordate, 4-5 cm. long, denticulate, glabrous or sparingly puberulent, ciliolate on the 
margins; cauline leaves mostly 2 pairs, the lower usually short-petioled, the upper sessile; 
blades oval or ovate, denticulate, 3-8 cm. long, 1.5—5 cm. wide; heads solitary or rarely 3; 
involucre turbinate, 12-13 mm. high, about 10 mm. broad, glandular-granuliferous and 
sparingly villous; bracts oblanceolate, acuminate; ray-flowers about 10, the ligules about 
15 mm. long, 5 mm. wide; disk-corollas 7.5-8.5 mm. long; achenes 7 mm. long, glandular- 
granuliferous; pappus-bristles white, 8 mm. long, barbellate. 


TYPE LocaLity: Wind River Mountains, Wyoming. 
DISTRIBUTION: Wyoming, and apparently British Columbia. 


28. Arnica Jonesii Rydb. Fl. Rocky Mts. 979. 1917._ 


Rootstock horizontal; stem 3-4 dm. high, glandular-puberulent and slightly villous, 
especially on the peduncles; leaves of the offsets long-petioled; blades ovate-cordate, 1-3 cm. 
long, sparingly villous and glandular-puberulent; stem-leaves 2 or 3 pairs, sessile, ovate- 
cordate, 2-5 cm. long, dentate; heads 1-3, usually solitary; involucre turbinate, 10-12 mm. 
high and as broad, slightly villous and glandular-puberulent; bracts 12-15, linear-oblanceolate, 
acuminate; ray-flowers about 12, the ligules 10-13 mm. long; disk-flowers 6-6.5 mm. long; 
achenes 6 mm. long, glandular-puberulent, sparingly hispidulous towards the apex; pappus- 
bristles straw-colored, barbellate, 6 mm. long. 


Type Loca.ity: Not given; but the type was collected near Alta, Utah, July 31, 1879, M. E. 
Jones 1119 (herb. Columbia University). 
DIstTRIBuTION: Wasatch Mountains, Utah. 


29. Arnica glabrata Rydberg, sp. nov. 


Rootstock slender, horizontal; stem 3-4 dm. high, glabrous, in age straw-colored; leaves 
of the offsets unknown; stem-leaves 3 pairs, oval or elliptic, sessile, 3-8 em. long, 2-4 cm. wide, 
coarsely dentate, the lowest tapering at the base, the rest acute to rounded at the base, acute at 
the apex, glabrous, except the ciliolate margins; heads usually solitary; involucre broadly 
turbinate, 12-15 mm. high, about 2 cm. broad, glabrous; bracts about 12, linear-lanceolate, 
2-2.5 mm. wide, gradually acuminate; ray-flowers 10-15, the ligules about 18 mm. long, 2-4 
mm. wide; disk-corollas 8-9 mm. long; achenes 6 mm. long, glabrous or with a few hairs near 
the apex; pappus-bristles white, barbellate-scabrous, 6 mm. long. 


“o eee pnected at Crater Lake, Oregon, August 1898, Mrs. Austin & Mrs. Bruce 1627 (herb. N.Y. 
. Gard.). 
DisTRIBUTION: Vicinity of Crater Lake, Oregon. 


30. Arnica laevigata Greene, Ottawa Nat. 15: 279. 1902. 


Rootstock slender, horizontal; stem 3-5 dm. high, glabrous or with scattered hairs, often 
purplish at the base, puberulent in the inflorescence; basal leaves on slender petioles 5-7 cm. 
long; blades cordate or ovate, 5-7 cm. long, thin, dentate; stem-leaves 2 or 3 pairs, the lowest 
pair short-petioled, the rest sessile, glabrous on both sides, thin, 5—7-ribbed, coarsely toothed 
with lanceolate teeth, 5-8 cm. long, paler beneath; heads 1-5; involucre narrowly turbinate, 
about 12 mm. high, 12-15 mm. broad, sparingly villous; bracts about 12, narrowly oblanceolate, 
acuminate; ray-flowers 6-12, the ligules light-yellow, 12-16 mm. long, 3-4 mm. wide; disk- 
corollas 7 mm. long; achenes glabrous, 6 mm. long; pappus-bristles white, 6 mm. long, 
barbellate. 


Tyre Locatity: Chilliwack Valley, British Columbia. 
Disremution: British Columbia and Washington. 
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31. Arnica paucibracteata Rydberg, sp. nov. 


Arnica latifolia A. Gray, Syn. Fl. N. Am. 12: 381, in part. 1884. 
Arnica ventorum A. Nels.; Coult. & Nels. Man. 572, in part. 1909. Not A. ventorum Greene, 1900. 
Rootstock slender, horizontal; stem 2-4 dm. high, glabrous or sparingly pubescent on the 
peduncles; leaves of the offsets long-petioled; blades oval, ovate, or cordate, 3-10 cm. long, 
1-5 cm. wide, dentate, sparingly puberulent on both sides; stem-leaves usually 3 pairs, the 
lowest short-petioled, with ovate or obovate, dentate blades, the rest sessile and broadly ovate; 
heads 1-3, mostly solitary; involucre turbinate, about 12 mm. high and 10 mm. broad, sparingly 
villous and glandular-puberulent; bracts 8-10, linear-lanceolate, acuminate; ray-flowers 6-10, 
the ligules 12-15 mm. long; disk-corollas about 8 mm. long; achenes 6 mm. long, glabrous; 
pappus-bristles 7 mm. long, white, barbellate. 


Type collected in the Medicine Bow Mountains, Wyoming, August 3, 1900, A. Nelson 7941 (herb. 
N. Y. Bot. Gard.). 
DISTRIBUTION: Wyoming, Colorado, northern Utah, and Idaho. 


32. Arnica oligolepis Rydberg, sp. nov. 


Rootstock branched; stem 3-4 dm. high, glabrous below, minutely puberulent above, 
especially on the peduncles; leaves of the offsets with petioles 3-5 cm. long; blades oval to 
lance-elliptic, 3-7 cm. long, 1-3 em. wide, entire or dentate, thin, glabrous beneath, sparingly 
pubescent above, ciliolate on the margins; stem-leaves 3 pairs, the lowest pair short-petioled, 
with oval sinuate-dentate blades, 3-5 cm. long, the middle ones subsessile, broadly ovate, 
obtuse, 5—6 cm. long, 3-4 cm. wide, coarsely dentate, with rather broad teeth, the uppermost 
ovate or lanceolate, much smaller; heads usually 3; peduncles 5—8 cm. long; involucre narrowly 
turbinate, short-villous at the base, otherwise only with a few scattered hairs, 12-15 cm. high, 
less than 1 cm. broad; bracts 7-9, linear-lanceolate, caudate-acuminate; ray-flowers 5-7, the 
ligules about 12 mm. long, 3 mm. wide; disk-corollas 5.5-6 mm. long; achenes 6 mm. long, 
glabrous or minutely granuliferous; pappus-bristles white, 6 mm. long, barbellate. 


Type collected at Hazelton, Skeena River, British Columbia, June 23, 1917, J. M. Macoun 96048 
(herb. N. Y. Bot. Gard.). " 
DisTRIBUTION: British Columbia and southeastern Alaska. 


33. Arnica leptocaulis Rydberg, sp. nov. 


Rootstock horizontal, slender; stem 2-4 dm. high, glabrous below, puberulent on the 
peduncles; leaves of the offsets with petioles 2-4 cm. long; blades ovate to lance-oblong, 1—3 em. 
long, thin, glabrous except the ciliolate margins, coarsely dentate; basal leaves more rounded, 
short-petioled; stem-leaves about 3 pairs, the lower with short winged petioles and elliptic- 
ovate, mostly obtuse, coarsely dentate blades 2—4 cm. long, the uppermost more lanceolate and 
sessile; heads 1-3; peduncles 4-8 cm. long; involucre turbinate, 9-12 mm. high and about as 
broad, glandular-puberulent, sometimes with a few hairs; bracts about 10, linear-lanceolate, 
gradually acuminate; ray-flowers 8-10, the ligules 10-12 mm. long, 3 mm. wide; tube of disk- 
corollas 2 mm. long, the throat 3 mm. long, the lobes ovate; achenes glabrous, 5 mm. long; 
pappus-bristles white, barbellate, 5-6 mm. long. 


“it Se collected on Mount Mark, Vancouver Island, July 25, 1887, John Macoun (herb. Columbia 
niv.). 
DISTRIBUTION: Southwestern British Columbia and southern Alaska. 


34. Arnica betonicaefolia Greene, Pittonia 4: 163. 1900. 
Arnica aphanactis Piper, Proc. Biol. Soc. Wash. 33: 105. 1920. 


Rootstock slender, horizontal; stem 1—3 dm. high, sparingly puberulent or glabrate below, 
more densely puberulent above; petioles of the basal leaves about 2 cm. long; blades ovate, 
crenate-dentate, about 2 cm. long, glabrous or sparingly short-hairy on the veins beneath, 
sparingly short-hairy or glabrate above; stem-leaves 2-4 pairs, the lower short-petioled, oval, 
crenate-dentate, obtuse, 2-3 cm. long, the upper sessile, more ovate, acute, and more sharply 
dentate; heads 1-3, mostly solitary; involucre turbinate, 1 cm. high, 12-15 mm. broad, 
sparingly villous; bracts about 12, broadly-obovate, acuminate; ray-flowers 8-12, the ligules 
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10-12 mm. long, about 3 mm. broad, 3-dentate, 7—9-veined; tube of disk-flowers 2 mm. long; 
throat 4 mm. long; achenes 5 mm. long, almost glabrous; pappus-bristles white, about 6 mm. 
long, barbellate. 


TYPE LocaLity: Olympic mountains, Washington. 
DistTRrBuTioN: Southern Alaska to Alberta and Oregon. 


35. Arnica latifolia Bong. Mem. Acad. St. Petersb. 
Vie 22 147. 3118335 


Arnica Menziezii Hook. Fl. Bor. Am. 1: 331, in part. 1834. 
Arnica intermedia Howell, Ms. 


Rootstock horizontal; stem 3-6 dm. high, sparingly villous and puberulent, densely short- 
villous, almost velutinous in the inflorescence; leaves of the offsets long-petioled, the petioles 
5-10 cm. long; blades thin, oval or ovate or those of the earlier ones cordate, crenate-dentate, 
with mucronulate teeth, 2-8 cm. long, puberulent above, paler and glabrous or sparingly 
pubescent on the veins beneath; stem-leaves 3-5 pairs, the lower short-petioled, the upper 
sessile; blades crenate-dentate, ovate, 3-8 cm. long; heads 1-5, cymose; involucre broadly 
turbinate, 12-15 mm. high, 12-15 mm. broad, finely and rather densely villous; bracts 12-15, 
oblanceolate or rarely linear-oblanceolate, acuminate; ray-flowers 8-12, the ligules 15-20 mm. 
long, 3-4 mm. wide; disk-corollas 7 mm. long; achenes striate, 6 mm. long, from glabrous to 
glandular-granuliferous, often with a few hairs near the apex; pappus-bristles white, 6 mm. 
long, barbellate. 


TYPE Locatity: Sitka, Alaska. 
DistRipuTIon: Alaska to Oregon. 


36. Arnica platyphylla A. Nels. Bot. Gaz. 31: 407. 1901. 
Arnica aprica Greene, Ottawa Nat. 15: 280. 1902. 


Rootstock slender, horizontal; stem 3-6 dm. high, puberulent or glabrate, terete, straw- 
colored, or purplish below, more pubescent in the inflorescence; leaves of the offsets long- 
petioled, the petioles 5-8 cm. long; blades thin, ovate or cordate, coarsely dentate, 3-6 cm. 
long, glabrous on both sides or with scattered short hairs on the upper surface; stem-leaves 2—4 
pairs, the lowest ones often short petioled, the rest sessile, ovate to suborbicular, coarsely 
dentate, 3-10 cm. long; heads 3-5, cymose; involucre turbinate, about 12 mm. high, 10-15 mm. 
broad, sparingly villous and granuliferous; bracts 8-12, broadly oblanceolate, acuminate, 
3-4 mm. wide, often purple-tipped; ray-flowers 8-10, the ligules 15-20 mm. long, 3-4 mm. 
wide, 3-toothed at the apex; disk-corollas 6-7 mm. long; achenes 6-7 mm. long, striate, nearly 
glabrous or rarely with a few hairs or sparingly glandular-granuliferous; pappus-bristles 7 mm. 
long, white, scabrous. 


Type Locauity: Cascade Mountains [Hood River], Oregon. 
Disrrisution: Alberta and Montana to Oregon and British Columbia. 


37. Arnica teucrifolia Greene, Pittonia 4: 164. 1900. 


Rootstock horizontal; stem 2-3 dm. high, puberulent, striate; stem-leaves 2 or 4 pairs, 
the lowest pair (if 3 or 4 pairs) much reduced, the next two pairs sessile or subsessile, broadly 
oval to ovate-lanceolate, 4-5 cm. long, dentate, 3—5-ribbed, acute, puberulent and glandular- 
granuliferous; heads usually solitary; involucre rounded-campanulate, sparingly villous and 
glandular-granuliferous, about 12 mm. high and 15 mm. broad; bracts 12-15, broadly oblance- 
olate, acuminate; ray-flowers about 12, the ligules 10-12 mm. long, with 3 short teeth; disk- 
corollas 6-7 mm. long; achenes 5 mm. long, glabrous or sparingly short-pubescent at the 
summit; pappus-bristles white, 6 mm. long, barbellate. 


Tyre LOCALITY: Mountains between St. Joseph's River and the Clearwater, Idaho, 
Disramurtion: Idaho, Washington, and western Montana. 
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38. Arnica membranacea Rydberg, sp. nov. 


Rootstock horizontal and slender; stem about 3 dm. high, sparingly long-villous; leaves of 
the offsets long-petioled, the petioles 6-8 cm. long; blades ovate-cordate to lance-ovate, very 
thin, 6-12 cm. long, 3-8 em. wide, finely villous on both sides, mucronate-denticulate; stem- 
leaves about 3 pairs, subsessile or sessile; blades of the lowest pair rounded-oval, about 9 cm. 
long, 4-5 cm. wide, denticulate, the uppermost pair ovate, about 5 cm. long; heads mostly 
solitary; involucre broadly turbinate, about 15 mm. high and 2 cm. broad, villous at the base, 
otherwise merely slightly glandular-puberulent; bracts 12-14, oblanceolate, acuminate; ray- 
flowers 8-10, the ligules about 15 mm. long, 7-8 mm. wide, 8—11-nerved; disk-corollas long- 
hairy, 9 mm. long; achenes 6 mm. long, hirsute; pappus-bristles white, 7-8 mm. long, barbellate. 


Type collected at Wimmer, Jackson County, Oregon, June 13, 1892, E. W. Hammond 231 (herb. 
N. Y. Bot. Gard.). 


39. Arnica eriopoda Gand. Bull. Soc. Bot. Fr. 65: 38. 1918. 


Rootstock ascending; stem 3-4 dm. high, branched, glabrous or sparingly ciliate-villous, 
sulcate, straw-colored; leaves of the offsets unknown; basal leaves small, soon withering; stem- 
leaves 3-4 pairs, short-petioled to sessile; blades oval or ovate, dentate, 5-8 cm. long, 2-3 em. 
wide, glabrous or puberulent on both sides, ciliolate on the margins, acute; leaves of the 
branches lanceolate, reduced; heads 1-5, campanulate, 12-13 high, 12-15 mm. broad, sparingly 
villous at the base, otherwise nearly glabrous; bracts about 15, oblanceolate, acuminate; ray- 
flowers about 12, the ligules about 15 mm. long, 4-5 mm. wide, deeply 3-toothed; disk-corollas 
8-9 mm. long; achenes 5—6 mm. long, hirsute; pappus-bristles 9-10 mm. long, white, barbellate. 


TYPE LOCALITY: Cascade Mountains, Oregon. 
DISTRIBUTION: Cascade Mountains, Oregon. 


40. Arnica cernua Howell, Fl. N. W. Am. 373. 1900. 


Rootstock slender; stem 3-4 dm. high, sulcate, sparingly puberulent below, densely so 
and glandular-granuliferous on the upper part of the peduncles; petioles of the leaves of the 
offsets about 3 cm. long; blades elliptic or oval, 2.5-3 cm. long, 1-3 cm. wide, entire, sparingly 
puberulent; basal leaves short-petioled; blades 1.5—3.5 cm. long, oval, obtusely dentate, 
puberulent; stem-leaves 2 or 3 pairs, the lower similar to the basal leaves but often with larger 
blades, the middle ones with wing-margined petioles, the uppermost sessile, lanceolate, entire- 
margined; heads usually solitary; involucre round-campanulate, 13 mm. high, 15 mm. broad, 
short-villous and glandular-puberulent; bracts about 10, linear or lanceolate, acutish or 
obtuse, ray-flowers about 10, the ligules about 15 mm. long and 5 mm. broad; tube of the 
disk-corollas 4 mm. long, the throat 5 mm. long, the lobes ovate; achenes 8-9 mm. long, 
sparingly hirsute; pappus-bristles white, 8 mm. long, barbellate. 


TYPE LOCALITY: Coast Range, near Waldo, Oregon. 
DISTRIBUTION: Southwestern Oregon. 


41. Arnica ovalis Rydberg, sp. nov. 


Rootstock short, horizontal; stem about 3 dm. high, glabrous beneath, villous above, 
terete; leaves of the offsets unknown; basal leaves small, ovate, short-petioled, soon withering; 
stem-leaves about 3 pairs, the lowest pair petioled, the petioles about 3 cm. long, the blades 
oval, 4-5 cm. long, about 2.5 cm. wide, firm, scabrous-puberulent and sparingly villous, dentate, 
acute at each end, the middle pair subsessile, lanceolate, 5-6 cm. long, about 1.5 cm. wide, the 
uppermost pair sessile, 1-2 cm. long, lanceolate; heads 3-5; involucre turbinate, 12-14 mm. high 
and about as broad, white-villous; bracts 10-12, oblanceolate, acute or short-acuminate; ray- 
flowers about 10, the ligules orange, 12-15 mm. long, 5-6 mm. wide, rounded and entire or 
indistinctly denticulate at the apex; disk-corollas 8 mm. long; achenes hirsute, 5 mm. long; 
pappus-bristles white, 8 mm. long, barbellate. 


Type collected at Crow Nest Pass, (Canadian) Rocky Mountains, July 31, 1897, Macoun (Geol. 
Surv. Can. no.) 72719. 
DisTRIBUTION: Southern Alberta to northern Washington. 
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42. Arnica Chandleri Rydberg, sp. nov. 


Rootstock slender; stem 1.5—2 dm. high, slender, purplish, sparingly villous; petioles of 
the basal leaves 1-3 cm. long; blades rounded-obovate, coarsely dentate, 5-ribbed, thick, 
glabrous beneath, sparingly villous or glabrate above, villous-ciliate on the wing-margined 
petioles; stem-leaves 2 or 3 pairs, the lowest pair petioled, the blades ovate, about 3 cm. long, 
dentate, the upper 1 or 2 reduced, sessile, oblanceolate or linear; heads solitary; peduncle 3-4 
em. long; involucre turbinate, about 1 cm. high and 12 mm. broad, villous and glandular- 
puberulent; bracts about 10, oblong-lanceolate, acute; ray-flowers 8-10, the ligules orange, 
about 12 mm. long and 3 mm. broad, deeply 3-toothed; disk-flowers 7-8 mm. long; lobes ovate; 
achenes 5 mm. long, hirsute; pappus-bristles white, 7 mm. long, barbellate. 


Type collected on the Hupi Indian Reservation, California, June 1901, H. P. Chandler 1298 
(herb. N. Y. Bot. Gard.). 


43. Arnica tomentella Greene, Pittonia 4: 166. 1900. 


Rootstock slender; stem 3-5 dm. high, puberulent, and glandular, especially on the 
peduncles; basal leaves several, long-petioled, the petioles 5-7 cm. long; blades ovate or oval, 
5-ribbed, acute at the base, 5—7 cm. long, 2—3.5 cm. wide, finely and densely puberulent, almost 
tomentulose on both sides and glandular-granuliferous above, denticulate; stem-leaves 3 or 4 
pairs, the lowest pair similar to the basal ones, the next with short winged petioles, and the 
uppermost ovate or lanceolate, sessile, 2+ cm. long; heads 1-3; involucre rounded-campanu- 
late to hemispheric, 12-14 mm. high, 14-18 mm. broad, finely short-villous; bracts 9-12, 
oblanceolate, obtuse or acutish, 4-5 mm. long; ray-flowers 9-12, the ligules 13-15 mm. long, 
3-4 mm. wide; disk-flowers 8 mm. long; achenes 6 mm. long, sparsely hirsute and glandular- 
granuliferous; pappus-bristles white, 8 mm. long, barbellate. 


Type Locatity: Middle Tule River, southeastern California. 
DisrrrBuTion: Sierra Nevada, California. 


44. Arnica grandifolia Greene, Pittonia 4: 172. 1900. 


Rootstock long, horizontal; stem 3-5 dm. high, striate, glabrous or sparingly villous 
beneath, glandular-puberulent and slightly villous in the inflorescence; leaves of the offsets 
and the basal leaves long-petioled, the petioles of the former often 1 cm. long or more; blades 
rounded-cordate, 5—7 cm. long and nearly as wide, thin, coarsely dentate, sparingly villous on 
both sides; basal leaves similar but smaller; stem-leaves usually 3 pairs, the lowest pair with 
petioles 5—9 cm. long, the blades cordate with deep narrow basal sinuses, coarsely, saliently, and 
usually doubly serrate, 8-13 cm. long, 6-9 cm. wide, the middle pair smaller, ovate, with short 
winged petioles, the uppermost pair much reduced and sessile; heads 1-3; involucre broadly 
turbinate, about 12 mm. high and 2 cm. broad, sparingly villous and glandular-puberulent; 
bracts 12-15, broadly obovate, acuminate; ray-flowers 10-13, the ligules about 2 cm. long, 
4mm. wide; disk-corollas 9 mm. long; achenes 6 mm. long, striate, sparingly hirsute; pappus- 
bristles white, 8 mm. long, barbellate. Closely related to A. cordifolia. 


Type Locauity: Bridger Pass, Montana. 
DistTripuTion: Montana, Alberta, and British Columbia. 


45. Arnica Menziesii Hook. Fl. Bor. Am. 1: 331. 1834. 


Rootstock horizontal; stem 4-6 dm. high, striate, more or less villous and glandular, 
especially in the inflorescence; leaves of the offsets long-petioled, the petioles 5-15 cm. long; 
blades cordate or ovate, coarsely dentate, 4-8 cm. long, puberulent on both sides; stem-leaves 
3 or 4 pairs, the lower short-petioled, with usually rounded-cordate blades, the uppermost 
sessile, ovate, sharply dentate, 3-6 cm. long; heads 1-5, cymose; involucre broadly turbinate- 
campanulate, about 12 mm. high and 15-18 mm. broad, densely villous and glandular-puberu- ~ 
lent; bracts 12-15, oblanceolate, acuminate; ray-flowers 10-12, the ligules 15-20 mm. long, 
about 4 mm. wide, 2-4-toothed; disk-corollas 7 mm. long; achenes 6 mm. long, sparingly 
hispidulous, especially towards the apex; pappus-bristles 6 mm. long, white, barbellate. 


Tyre LocALIty: Rocky Mountains. 
Distemution: Alberta and Montana. 
Ittusreation: Hook. Fl. Bor. Am, pl. 1/1. 
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46. Arnica cordifolia Hook. Fl. Bor. Am. 1: 331. 1834. 


Arnica macrophylla Nutt. Trans. Am. Phil. Soc. II. 7: 408. 1841. 
Arnica microphylla Walp. Rep. 2: 652. 1843. 

Arnica abortiva Greene, Leaflets 2: 47. 1910. 

Arnica Andersonii Piper, Proc. Biol. Soc. Wash. 33: 106. 1920. 

Rootstock slender, horizontal; stem 2-5 dm. high, sparingly villous; leaves of the offsets 
long-petioled, the petioles 5-10 cm. long; blades cordate, with a rather open sinus, 4-8 cm. 
long, coarsely dentate, sparingly villous, acute; stem-leaves 2-4 pairs, the lower two pairs 
usually long-petioled, similar to those of the offsets, but blades usually more acute and often 
larger, up to 15 cm. long, the upper 0-2 pairs sessile or subsessile, lanceolate and reduced; leaves 
of the inflorescence (if heads are more than one) similar but smaller; involucre turbinate, 
10-15 mm. high, 15-20 mm. broad, villous; bracts 12-14, oblanceolate, acuminate; ray- 
flowers 8-12, the ligules 1.5—2.5 cm. long, 4-8 mm. wide; disk-corollas 9-11 mm. long; achenes 
6-8 mm. long, hirsute, striate; pappus-bristles 8-11 mm. long, white, barbellate. 


TYPE LocALITy: Alpine woods in the [Canadian] Rocky Mountains. 3 
DistRiBuTION: Alaska and Yukon to Black Hills (South Dakota), New Mexico, and California. 
ILLusTRATIONS: Brown & Schaffer, Alp. Fl. pl. 79, f. a; Armstrong, W. Wild FI. 545. 


47. Arnica subcordata Greene, Pittonia 4: 173. 1900. 


Rootstock branched; stem about 3 dm. high, sparingly villous, striate, simple; leaves of 
the offsets long-petioled, the petioles 4-6 cm. long, sparingly villous; blades cordate, 3-5 cm. 
long, 2.5—3 cm. wide, villous on both sides and somewhat glandular-granuliferous above, acute, 
the margins dentate or rarely entire; stem-leaves 2 or 3 pairs, the lowest pair similar to leaves 
of the offsets, the rest short-petioled or the uppermost pair sessile and lanceolate, smaller; heads 
solitary or rarely 3; peduncles 6-14 cm. long; involucre turbinate, 12-14 mm. high and about 
as broad, villous, more densely so at the base; bracts about 12, linear-lanceolate, gradually 
acute; ray-flowers 8-10, the ligules 12-15 mm. long, about 4 mm. wide, acutely toothed; disk- 
corollas 8 mm. long; achenes 6 mm. long, hirsute; pappus-bristles 8 mm. long, white, barbellate. 


Type LocaLity: Athabasca River, Alberta. 
DisTRIBUTION: Northern Alberta and British Columbia. 


48. Arnica Austinae Rydberg, sp. nov. 


Rootstock branched; stem about 2 dm. high, striate, sparingly villous and glandular- 
puberulent, especially on the peduncles; leaves of the offsets and basal leaves petioled, the 
petioles 4-5 cm. long; blades of the offsets ovate-cordate or cordate, 3-4 cm. long, 2-3 cm. 
wide, basal ones broadly cordate to cordate-reniform, 2—4 cm. long, 2-3 em. broad, coarsely den- 
tate, rather densely short-villous and glandular-puberulent; stem-leaves usually 2 pairs, the lower 
pair long-petioled, the upper short-petioled or subsessile, the blades of the lower cordate, 
about 4 cm. long and 3 cm. wide, coarsely dentate, those of the upper rhombic- or hastate-ovate, 
entire-margined, except at near the base; heads mostly solitary; involucre turbinate, 18-20 
mum. high and fully as broad, villous and glandular-puberulent; bracts 12—14, linear-lanceolate, 
acuminate, 2-3 mm. wide; ray-flowers 10-12, the ligules orange, fully 2 cm. long, 6 mm. wide; 
disk-corollas 9-10 mm. long; achenes 6 mm. long, hirsute; pappus-bristles white, 8-9 mm. 
long, barbellate. 


a ae collected in Lake City Cafion, California, July 1898, Austin & Bruce 2165 (herb. N. Y. Bot. 
ard.). 


49. Arnica chionophila Greene, Pittonia 4: 171. 1900. 


Rootstock short, branched; stem 1-2 dm. high, sparingly villous and glandular-puberulent, 
densely so on the peduncles; leaves of the offsets and the basal leaves long-petioled, the petioles 
1-3 em. long; blades rounded-cordate, 1-3 cm. long, often fully as broad, rounded or obtuse at 
the apex, entire-margined or denticulate, sparingly villous and rather densely glandular- 
puberulent; stem-leaves 1 or 2 pairs (rarely 3 pairs), the lower pair similar to the basal leaves, 
but the petioles often somewhat wing-margined and the blades larger, the second pair ovate or 
oval, short-petioled or subsessile, the third pair, if present, much reduced and sessile; heads 
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usually solitary, rarely 3; involucre turbinate, 15 mm. high, 15-18 mm. broad, glandular- 
puberulent and sparingly villous; bracts 12-15, linear-lanceolate, acute or acuminate; ray- 
flowers about 10, the ligules 12-15 mm. long, 4-5 mm. wide, almost entire at the apex; disk- 
corollas about 8 mm. long; achenes 7 mm. long, sparingly hirsute and glandular-granuliferous; 
pappus-bristles about 8 mm. long, white, barbellate. 


TYPE Locality: Ruby Mountains, Nevada. 
DisTRIBuTION: Mountains of northern Nevada, northern California, and southern Oregon. 


50. Arnica pumila Rydb. Mem. N. Y. Bot. Gard. 1: 433. 1900. 


Arnica parvifolia Greene, Pl. Baker. 3: 28. 1901. 
Arnica Evermanii Greene, Ottawa Nat. 23: 215. 1910. 

Rootstock short, branched; stem 1-2, rarely 3 dm. high, striate, short-villous; leaves of 
the offsets and basal leaves long-petioled, the petioles 2-5 cm. long, sparingly villous; blades 
ovate or lanceolate, from cuneate to subcordate at the base, 3—5 cm. long, entire or dentate with 
few teeth, thick, rather densely short-hairy on both sides; basal leaves usually several; stem- 
leaves 2 or 3 pairs, the lowest pair similar to the basal leaves, upper lanceolate, reduced, sessile; 
heads 1-3; involucre turbinate, 10-12 mm. high, 15-18 mm. broad, villous and glandular- 
puberulent; bracts 10-12; ray-flowers 6-10, the ligules 10-15 mm. long, 2-3 mm. wide; disk- 
corollas 7-8 mm. long; achenes 6 mm. long, hirsute; pappus-bristles 8 mm. long, white, 
barbellate. 


Type Locauity: (Gray’s Peak,) Colorado. 
DistTRIBUTION: Washington to Wyoming, Colorado, and Utah. 


51. Arnica humilis Rydberg, sp. nov. 
Arnica pumila Rydb. Fl. Rocky Mts. 978, in small part. 1917. 


Rootstock branched; stem 1.5—2 dm. high, glandular-granuliferous, occasionally with a 
few hairs, striate; leaves of the offsets unknown; stem-leaves 2 or 3 pairs; lower leaves petioled, 
the petioles 2-3 cm. long; blades ovate, mostly truncate at the base, usually entire, 3-4 cm. 
long, about 2 cm. wide, puberulent and glandular-granuliferous on both sides, the uppermost 
pair lanceolate, subsessile; heads solitary or sometimes several; peduncle 3-6 cm. long; 
involucre turbinate, about 15 mm. high, 15-18 mm. broad, glandular-puberulent, and only 
slightly villous; bracts 12-14, lance-linear, acute; ray-flowers 10-12, the ligules 15-18 mm. 
long, 4-6 mm. wide, acute or acutely 2- or 3-toothed; disk-corollas 8 mm. long; achenes 6-7 
mm. long, hirsute; pappus-bristles white, 7 mm. long, barbellate. 

Type collected on the “‘Saddle,”” Lake Louise, Alberta, July 20, 1904, John Macoun (Geol. Surv. 


Can. no.) 65504 (herb. N. Y. Bot. Gard.). 
DistrisuTion: Rocky Mountains of Alberta. 


52. Arnica paniculata A. Nels.; Coult. & Nels. Man. 572. 1909. 


Rootstock rather stout; stem 4-7 dm. high, ciliate-villous, and glandular-hirsute in the 
inflorescence; basal leaves long-petioled, the petioles 4-8 cm. long; blades ovate or rhombic- 
ovate, 4-10 cm. long, from cuneate to cordate at the base, sparingly and softly villous, sinuate- 
dentate; stem-leaves 3-4 pairs, the lower long-petioled, the uppermost sessile, blades ovate or 
lanceolate, sinuate-denticulate; heads rather many in a leafy-bracted cymose panicle; involucre 
hemispheric, 12-13 mm. high, 15-18 mm. broad, glandular villous; bracts 12-15, linear- 
lanceolate, acuminate; ray-flowers 8-12, the ligules deep-yellow, about 1 cm, long, 4 mm, wide; 
disk-corollas 8 mm. long; achenes 6 mm. long, striate, hirsute; pappus-bristles 8 mm. long, 
white, barbellate. 


Tyre Locattty: Southern Wyoming. 
DisteisuTion: Southern Wyoming. 
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53. Arnica Grayi A. Heller, Muhlenbergia 1: 5. 1900. 


Arnica cordifolia eradiata A. Gray, Syn. Fl. N. Am. 12: 381. 1884. 
Arnica falconaria Greene, Ottawa Nat. 23: 215. 1910. 

Rootstock horizontal; stem 3-6 dm. high, sulcate, long-villous, slightly viscid above; 
basal leaves and those of the offsets long-petioled; petioles 3-8 cm. long, villous; blades ovate 
or subcordate, 4-10 cm. long, coarsely dentate, acute, villous on both sides, 3—5-ribbed; stem- 
leaves 2 or 3 pairs, the lowest pair similar to the basal ones, the upper sessile with an enlarged 
base, ovate, about 5 cm. long, those of the inflorescence ovate, reduced; heads 1-7, cymose; 
involucre rounded-campanulate, 10-13 mm. high, 10-15 mm. broad; bracts about 10, ovate, 
acute; ray-flowers wanting; disk-corollas 7-9 mm. long; achenes 6 mm. long, angled, hirsute; 
pappus-bristles white, 10 mm. long, barbellate. 


TYPE LOCALITY: Eastern Oregon. ; 
DISTRIBUTION: Open woods, Washington to California. 


54. Arnica alata Rydberg, sp. nov. 


Rootstock short; stem 3-5 dm. high, more or less villous, angled and striate, slightly 
glandular above; basal leaves and lower stem-leaves long-petioled, the petioles 5-7 cm. long, 
broadly winged, villous; blades cordate, 5-8 cm. long, 4-6 cm. wide, rather thick, short- 
villous on both sides, sharply dentate, acute; upper leaves with ovate blades and very broadly 
winged petioles, or sessile with entire dilated bases; heads 1-3, rarely 4-6, long-peduncled; 
involucre rounded-campanulate, 15-18 mm. high, 15-22 mm. thick; bracts oblong, acute, 
villous; ray-flowers wanting; disk-corollas 10 mm. long; achenes 7 mm. long, sparingly 
hirsute; pappus-bristles 5 mm. long, white, barbellate. 

Type collected in Yosemite, California, 1865, Torrey 258a (herb. N. Y. Bot. Gard. and Columbia 


Univ.). 
DISTRIBUTION: Mariposa and Tuolumne counties, California. 


55. Arnica sanhedrensis Rydberg, sp. nov. 


Rootstock short, branched; stems slender, 3-5 dm. high, villous, sulecate; basal leaves, 
lower stem-leaves, and leaves of the offsets long-petioled, the petioles 5—8 cm. long, villous; 
leaf-blades cordate, acute, 5-9 cm. long, 4-8 cm. wide, sharply, coarsely, and usually doubly 
dentate, thin, sparingly villous on both sides; stem-leaves about 3 pairs, the upper ones ovate, 
dentate, with broadly winged petioles, the leaves of the inflorescence reduced, lanceolate, and 
sessile; heads 4-18; involucre turbinate-campanulate, 10-12 mm. high, about 15 mm. broad; 
bracts lance-oblong, acute, villous; ray-flowers wanting; disk-corollas 7-8 mm. long; achenes 
7 mm. long, sparingly hirsute and slightly granuliferous; pappus-bristles white, 6-7 mm. long, 
barbellate. (Irregularly lobed ligules, 8 mm. long, 3-4 mm. wide, are very rarely found.) 


Type collected south of Mt. Sanhedrin, Lake County, California, July 25, 1902, Heller 5985 (herb. 


N. Y. Bot. Gard.). 
DISTRIBUTION: From Lake to Trinity County, California, in the foothills. 


56. Arnica discoidea Benth. Pl. Hartw. 319. 1849. 


Rootstock short, branched; stem 3—6 dm. high, striate, villous, somewhat glandular in the 
inflorescence; basal leaves and those of the offsets long-petioled, the petioles 5-10 cm. long, 
villous; blades ovate, acute or truncate at the base, coarsely dentate, 5-10 cm. long, acute, 
villous on both sides, somewhat paler beneath; stem-leaves usually 3 pairs, the lowest pair 
similar to the basal leaves, but the petioles often winged, the second pair ovate, with broadly 
winged petioles, which are enlarged and clasping at the base, the uppermost pair usually 
sessile, ovate; heads 3-20, cymose; involucre round-campanulate, 10-12 mm. high, 10-15 mm. 
broad, viscid-villous; bracts 12-15, linear-oblong, acute; ray-flowers wanting; disk-corollas 
about 7 mm. long; achenes 5 mm. long, angled, hirsute; pappus-bristles white, 7 mm. long, 
barbellate. 


TYPE LOCALITY: Monterey, California. 
DISTRIBUTION: Wooded hills from south-central California to Oregon and Washington(?), 
mostly in the coast ranges and the Cascades. 
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57. Arnica spathulata Greene, Pittonia 3: 103. 1896. 


Rootstock short; stem 3-5 dm. high, sulcate, long-villous; basal leaves with winged 
petioles; blades broadly lanceolate or oblanceolate, narrowed below into the broad petiole, 5-8 
em. long, coarsely dentate, villous on both sides; stem-leaves about 3 pairs, the lowest pair 
similar to the basal ones, but the petioles more broadly winged, almost as broad at the base as 
the blade, the uppermost leaves sessile, ovate, clasping, those of the inflorescence lanceolate, 
entire; heads cymose, 3-10; involucre rounded-campanulate, 12-15 mm. high, villous; bracts 
12-15, lanceolate, long-acute or acuminate; ray-flowers wanting; disk-corollas 9 mm. long; 
achenes 6-7 mm. long, sulcate, sparingly glandular-granuliferous or glabrous; pappus-bristles 
nearly 1 cm. long, white, barbellate. 


TYPE LocaLity: Oregon. 
DISTRIBUTION: Oregon. 


58. Arnica Eastwoodiae Rydberg, sp. nov. 


Rootstock short, branched; basal leaves rather many, as well as those of the offsets 
oblanceolate or spatulate, 4-8 cm. long, tapering into a short winged petiole, dentate, acute or 
obtuse, villous-hirstue; stem-leaves 2 or 3 pairs, linear, coarsely toothed, sessile, 2-4 cm. long, 
3-5 mm. wide, the uppermost often alternate; heads 3-6; involucre turbinate, 10-12 mm. high, 
about as broad, glandular-puberulent and villous; bracts about 12, lance-linear, acuminate; 
ray-flowers wanting; disk-corollas 6 mm. long; achenes hirsute and glandular-granuliferous, 
5 mm. long; pappus-bristles white, 7 mm. long, barbellate. 


Type collected at Gasquet, French Hill, Del Norte County, California, September 14, 1912, Alice 
Eastwood 2211 (herb. N. Y. Bot. Gard.). 


59. Arnica Cusickii Rydberg, sp. nov. 


Rootstock creeping; stem about 3 dm. high, sulcate, villous, and glandular above, es- 
pecially in the inflorescence; basal leaves long-petioled, the petioles 3-5 cm. long; blades 
cordate or broadly ovate, rarely more than 5 cm. long, coarsely dentate, sparingly villous, acute; 
stem-leaves usually 2 pairs, the lower ovate, with broadly winged petioles enlarged at the base, 
the upper lanceolate, sessile; heads 3-10, cymose; involucre turbinate, about 1 cm. high and 
broad, villous; bracts about 10, lanceolate, gradually acute; ray-flowers wanting; tube of the 
disk-flowers 3 mm. long, the throat 4 mm. long, the lobes ovate; achenes 6 mm. long, sulcate, 
sparingly glandular-granuliferous; pappus-bristles 7 mm. long, white, barbellate. 

Type collected on dry western slopes, Cascade Mountains, Oregon, July 11, 1902, Cusick 2873 


(herb. N. Y. Bot. Gard.). 
DistriBuTION: Oregon and western Nevada. 


60. Arnica parviflora A. Gray, Proc. Am. Acad. 7: 363. 1868. 


Rootstock horizontal; stem 2-5 dm. high, finely short-pubescent, somewhat glandular on 
the upper part, often tinged with red; basal leaves and those of the offsets long-petioled, the 
petioles 3-7 cm. long; blades cordate or ovate, 3-5 cm. long, coarsely dentate, with broad 
mucronate-tipped teeth, finely short-pubescent on both sides, paler beneath, more or less 
3-5-ribbed; stem-leaves mostly 3 pairs, the lowest pair similar to the basal ones, the middle 
ones with shorter and often winged petioles, the uppermost sessile and smaller, the leaves of the 
inflorescence small, ovate or lanceolate, dentate or entire; heads 3-11; involucre turbinate, 
about 1 cm. high and broad, villous and somewhat glandular; bracts 10-12, oblong-lanceolate, 
acute; ray-flowers wanting; disk-corollas 7 mm. long; achenes 5 mm. long, angled, striate, 
glandular-granuliferous; pappus-bristles white, 6 mm. long, short-plumose. 


Tyre Locatity: Humboldt County, California. 
Disterution: Northern California and southern Oregon. 
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61. Arnica fulgens Pursh, Fl. Am. Sept. 527. 1814. 


Arnica montana fulgens Nutt. Gen. 2: 164. 1818. 

Arnica augustifolia Nutt. Trans. Am. Phil. Soc. II. 7: 407. 1841. 
Arnica pedunculata Rydb. Bull. Torrey Club 24: 297. 1897. 
Arnica monocephala Rydb. Mem. N. Y. Bot. Gard. 1: 435. 1900. 
Arnica pedunculata tubularis Cockerell, Jour. Hered. 7: 228. 1916. 

Rootstock usually short and thick, and with dense tufts of brown villous hairs on the 
crown; stem 2-5 dm. high, striate or sulcate, viscidly short-villous and glandular-puberulent 
throughout; offsets rarely present at flowering time, their leaves similar to the basal and lower 
cauline leaves; basal leaves several, oblanceolate or spatulate, obtuse or rounded at the apex, 
tapering at the base, with a short winged petiole, 5-15 cm. long, strongly 3—5-ribbed, short- 
villous and glandular-puberulent on both sides; stem-leaves 2 or 3 pairs, the lowest pair 
oblanceolate, 6-10 cm. long, tapering below into a winged petiole, the rest linear and the 
uppermost reduced; heads 1-3, usually solitary; peduncles 5-20 cm. long; involucre hemi- 
spheric, 12-14 mm. high, often 2 cm. broad, densely hirsute-villous and somewhat glandular; 
bracts 15-20, narrowly lanceolate or linear, acute; ray-flowers 10-15, the ligules orange, 14-18 
mm. long, 3-6 mm. broad, coarsely 3-toothed at the apex; disk-corollas 8 mm. long; achenes 
about 8 mm. long, hirsute; pappus-bristles white, barbellate, 8-9 mm. long. 


TYPE LocaLity: Banks of the Missouri. 
DISTRIBUTION: Manitoba to Nebraska, Colorado, Oregon, and British Columbia. 


62. Arnica sororia Greene, Ottawa Nat. 23: 213. 1910. 
Arnica fulgens Rydb. Mem. N. Y. Bot. Gard. 1: 436. 1900. Not A. fulgens Pursh, 1814. 


Rootstock horizontal, slender; stem 3-5 dm. high, striate, viscidly short-villous and 
glandular-puberulent; basal leaves several, narrowly oblanceolate, entire or remotely den- 
ticulate, obtuse at the apex, tapering below into a winged petiole, densely short-villous and 
glandular-puberulent; stem-leaves 2—4 pairs, the lowest similar to the basal leaves, the upper 
linear and sessile, the uppermost reduced; heads 1-3; peduncles 5-10 cm. long; involucre 
hemispheric, densely viscid-hirsute and glandular-puberulent; bracts 15-20, linear, acute; 
ray-flowers 12-18, the ligules orange, 15-18 mm. long, 3-5 mm. wide; disk-corollas 6-7 mm. 
long; achenes 5 mm. long, hirsute; pappus-bristles white, 7 mm. long, barbellate. 


TYPE LOCALITY: Cascade, British Columbia. 
DIstTRIBUTION: Alberta to Wyoming, Oregon, and British Columbia. 


63. Arnica trinervata Rydberg. 
Arnica stricta Greene, Ottawa Nat. 23: 214. 1910. Not A. stricta A. Nels. 1901. 


Rootstock short, horizontal; stem 2-6 dm. high, striate, viscid-villous and glandular- 
puberulent, densely so in the inflorescence; basal leaves several, oblong-oblanceolate to oval or 
spatulate, obtuse, 5—7-ribbed (three of the ribs prominent), tapering below into a winged petiole, 
5-12 cm. long, 1-2.5 cm. wide, glandular-puberulent and somewhat viscid-villous; stem- 
leaves 3 or 4 pairs, the lowest pair similar to the basal leaves but with broader petioles, the rest 
lanceolate or linear, sessile; heads 1-11; peduncles 5-15 ecm. long; involucre hemispheric, 
about 15 mm. high, 15-25 mm. broad, viscid-villous and glandular-puberulent; bracts 15-20, 
linear or linear-lanceolate, acute; ray-flowers 8—15, the ligules orange, 12-20 mm. long, 5-6 mm. 
wide; disk-corollas 8 mm. long; achenes 5 mm. long, hirsute; pappus-bristles white, 7 mm. 
long, barbellate. 


TYPE LOCALITY: Between the Columbia and Kettle Rivers, west of Cascade, British Columbia. 
DistRIBUTION: British Columbia to Idaho and California. 


64. Arnica sulcata Rydberg, sp. nov. 


Rootstock short, branched; stem about 1.5 dm. high, strongly sulcate, glandular-puberu- 
lent and somewhat villous; basal leaves oblanceolate, strongly 5-ribbed, 1-4 cm. long, villous 
and glandular-puberulent, entire-margined; stem-leaves 1 or 2 pairs, linear-lanceolate, sessile, 
1-4 em. long, acute; heads 1 or 2; peduncles 2—7 cm. long; involucre turbinate, 12-15 mm. 


ParT 4, 1927 CARDUACEAE: SENECIONEAE 345 


high, 15-20 mm. broad, glandular-puberulent and slightly villous; bracts about 15, lance- 
linear, acuminate; ray-flowers 10-15, the ligules orange, 1 cm. long or less, 4 mm. wide, dis- 
tinctly 3-toothed; achenes 5 mm. long, hirsute; pappus-bristles sordid, 8 mm. long, short- 
plumose. 


Type collected on Scott Mountains, Siskiyou County, California, August 22, 1876, E. L. Greene 
1005 (Gray Herbarium). 


65. Arnica cana Greene, Ottawa Nat. 15: 282. 1902. 


Arnica foliosa incana A. Gray, Am. Nat. 8: 214. 1874. 
Arnica denudata canescens Greene, Pittonia 3: 105. 1896. 
Arnica incana Greene, Pittonia 4: 169. 1900. Not A.incana Pers. 1807. 

Rootstock long, creeping; stem 2-10 dm. high, striate, white-floccose or glabrate below, 
especially if growing in water; stem-leaves 5—12 pairs, the lower petioled, with the bases of the 
petioles connate-sheathing, the upper sessile; lower leaf-blades lanceolate or oblanceolate, 
4-10 cm. long, 1-3 cm. wide, white-floccose on both sides, entire or denticulate, the upper leaves 
lanceolate; heads 1-5; peduncles 3-7 cm. long; involucre broadly turbinate, about | cm. high, 
1.5-2 cm. broad, white-floccose; bracts about 15, linear or linear-lanceolate, acutish; ray- 
flowers 15-18, the ligules 12-15 mm. long, about 4 mm. wide; disk-corollas 7 mm. long; 
achenes 5 mm. long, short-hirsute and usually also glandular-granuliferous; pappus-bristles 
straw-colored, 7 mm. long, barbellate. 


Tyre Locatity: Lake Tahoe, California. 
DIsTRIBUTION: Mountains of Nevada, California, and Oregon. 


66. Arnica foliosa Nutt. Trans. Am. Phil. Soc. II. 7: 407. 1841. 


Arnica ocreata A. Nels. Bot. Gaz. 30: 201. 1900. 
Arnica exigua A. Nels. Bot. Gaz. 30: 202. 1900. 
Arnica stricta A. Nels. Bot. Gaz. 31: 407. 1901. 

Rootstock long, horizontal; stem 2-6 dm. high, striate, more or less short-villous, or 
glabrate below; stem-leaves 5-10 pairs, the lower petioled, with the bases of the petioles 
connate-sheathing, the upper sessile; blades of the lower leaves linear-oblanceolate to narrowly 
lanceolate, entire or remotely denticulate, usually densely and finely canescent and slightly 
glandular-puberulent, sometimes almost glabrous, 5-12 cm. long, 1-2 cm., rarely 2.5 cm. wide, 
the upper stem-leaves linear, sessile, acute; heads usually several; peduncles 3-10 cm. long; 
involucre broadly turbinate, 8-10 mm. high, 15-20 mm. broad, white-villous; bracts about 15, 
linear or linear-lanceolate, obtusish or acute; ray-flowers about 15, the ligules 10-12 mm. long, 
4 mm. wide; disk-corollas 7 mm. long; achenes 4-5 mm. long, sparingly pilose and somewhat 
glandular-granuliferous; pappus-bristles straw-colored, 6-7 mm. long, barbellate. (A. exigua 
A. Nels. is a depauperate form scarcely 2 dm. high.) 

Type Locatity: Alluvial flats of the Colorado of the West [Green River], “particularly near 


Bear River of the Lake Timpanagos.”” 
DistrisutTion: Western Ontario to Mackenzie, British Columbia, Oregon, and Colorado. 


67. Arnica denudata Greene, Pittonia 3: 105. 1896. 


Rootstock horizontal; stem 4-6 dm. high, sulcate, puberulent and slightly arachnoid- 
floccose; stem-leaves 5-6 pairs, the lower petioled, the upper sessile, the petioles connate- 
sheathing at the base; blades of the lower leaves narrowly lanceolate, 5-10 cm. long, 1-2 cm. 
wide, sparingly denticulate, 5-ribbed, puberulent on both sides and sparingly arachnoid 
beneath, the upper leaves linear-lanceolate; heads 1-5; peduncles 4-10 cm. long; involucre 
broadly turbinate, about 1 cm. high, 15-18 mm. broad, finely puberulent and sparingly soft- 
villous; bracts about 15, linear-lanceolate, acute; ray-flowers 10-15, the ligules 12-15 mm. 
long, about 4 mm. wide; disk-corollas 6 mm. long; achenes 5 mm. long, sparingly hirsutulous; 
pappus-bristles 6 mm. long, straw-colored, barbellate. 


Tyre Locatity: Deeth, Nevada. 
Distetsution: Northeastern Nevada to Oregon and western Montana, 
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68. Arnica celsa A. Nels. Bot. Gaz. 31: 408. 1901. 


Rootstock horizontal; stem 4-6 dm. high, striate, sparingly villous, more or less glandular- 
puberulent in the inflorescence; stem-leaves 6-8 pairs, the lower ones petioled, the upper 
sessile, the petioles of the lower leaves connate-sheathing at the base; blades narrowly oblong- 
oblanceolate, 2-8 cm. long, 1-2 cm. wide, obtuse or acutish, slightly puberulent and glandular- 
granuliferous, the middle stem-leaves sessile, linear-lanceolate to linear-oblong, 6-10 cm. long, 
the uppermost linear or nearly so; heads usually several; peduncles 3-6 cm. long; involucre 
broadly turbinate, 8-10 mm. high, about 15 mm. broad, glandular-puberulent and sparingly 
hirsute; bracts 12-13, linear-lanceolate, obtusish; ray-flowers 12-20, the ligules 10-14mm. long, 
3-4 mm. wide, slightly 3-toothed; disk-corollas about 8 mm. long; achenes 5 mm. long, 
sparingly pillose; pappus-bristles straw-colored, 7 mm. long, barbellate. 


Type Locatity: Tie City, Albany County, Wyoming. 
DISTRIBUTION: Wyoming and northern Colorado. 


69. Arnica tomentulosa Rydb. Bull. Torrey Club 28: 20. 1901. 


Rootstock horizontal; stem about 4 dm. high, rather sparingly short-villous with white 
hairs; stem-leaves 6—7 pairs, the lower ones petioled, the upper sessile, the petioles with connate- 
sheathing bases; blades oblanceolate, 5-12 cm. long, obtuse or rounded at the apex, tapering at 
the base, often remotely denticulate, finely canescent-puberulent, the middle leaves lanceolate, 
entire, smaller; heads few; peduncles about 5 cm. long; involucre broadly turbinate, 12 mm. 
high, 18-20 mm. broad, white-villous; bracts 12-16, ovate or ovate-oblong, obtuse; ray- 
flowers 12-16, the ligules 5 mm. long, sparingly pilose; pappus-bristles straw-colored, barbellate. 


Type Locality: Buffalo Fork, Wyoming. 
DISTRIBUTION: Known only from the type locality. 


70. Arnica rhizomata A. Nels. Bot. Gaz. 31: 409. Je 1901. 


Arnica foliosa andina Nutt. Trans. Am. Phil. Soc. II. 7: 407. 1841. 
Arnica lanulosa Greene, Pl. Baker. 3: 26. N 1901. 

Rootstock creeping, slender; stem 2-6 dm. high, usually rather densely white-villous or 
the lower part glabrate in age; stem-leaves 5-8 pairs, the lower petioled, the petioles with 
connate-sheathing bases, the upper sessile; blades of the lower leaves lanceolate or elliptic, 
obtuse or rounded at the apex, abruptly narrowed at the base, 5-10 cm. long, 2—3.5 cm. wide, 
5—7-ribbed, canescent-villous with rather short hairs, mostly entire-margined, the upper leaves 
sessile, lanceolate, acute; heads 3-9; peduncles 3-6 cm. long; involucre broadly turbinate, 
8-10 mm. high; bracts about 15, linear or linear oblong, obtusish or acute; ray-flowers 10-15, 
the ligules 12-15 mm. long, 4-5 mm. wide; disk-corollas 8 mm. long; achenes 5 mm. long, 
sparingly pilose; pappus-bristles straw-colored, 8 mm. long, barbellate. Perhaps not distinct 
from A. tomentulosa Rydb. (Ja 1901). 


Type Locatity: Lincoln Gulch, Albany County, Wyoming. 
DISTRIBUTION: Wyoming to Colorado, Utah, and Oregon. 


71. Arnica bernardina Greene, Pittonia 4: 170. 1900. 


Rootstock long, horizontal; stem stout, 3-5 dm. high, more or less arachnoid-floccose, 
striate; stem-leaves 5—7 pairs, the blades of the lower broadly lanceolate, usually denticulate, 
acute or acuminate at the apex, attenuate into the petiole below, 7-15 cm. long, 2-3 cm. wide, 
finely canescent-tomentose and beneath sparingly arachnoid-villous, the petioles connate- 
sheathing at the base; upper leaves lanceolate, acuminate, sessile; heads several; peduncles 
5-10 cm. long; involucre broadly turbinate, 10-12 mm. long, usually about 2 cm. broad, 
canescent, villous-tomentose; bracts about 15, linear, obtuse; ray-flowers about 15, the ligules 
10-12 mm. long, 4-5 mm. wide, deeply but obtusely 3-toothed; disk-corollas 7-8 mm. long; 
achenes 5 mm. long, sparingly hispidulous; pappus-bristles 8 mm. long, straw-colored, barbellate. 


TyPE LocALITY: Bear Valley of the San Bernardino Mountains, California. 
DISTRIBUTION: Mountains of southern California. 
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72. Arnica Chamissonis Less. Linnaea 6: 238. 1831. 


Arnica montana Hook. Fl. Bor. Am. 1: 330, in part. 1834. 
Arnica columbiana Greene, Pittonia 4: 159. D 1900. Not A. columbiana A. Nels. S 1900. 
Arnica Greenei A. Nels. Bot. Gaz. 31: 406. 1901. 

Rootstock long, horizontal; stem 3-7 dm. high, sulcate, rather sparingly villous, with 
white flat hairs; stem-leaves 5-10 pairs; blades of the lower ones lanceolate or oblanceolate, 
acute or acuminate at the apex, tapering below into the petiole, more or less denticulate, 5—7- 
ribbed, green, puberulent, and somewhat glandular-granuliferous above, somewhat paler and 
long-villous beneath, especially along the ribs, 7-18 cm. long, 2-3 cm. wide, the petioles some- 
what connate and sheathing at the base, the upper leaves lanceolate, sessile, usually acuminate; 
heads 5-20; peduncles 5-10 cm. long; involucre broadly turbinate, about 12 mm. high and 
2 cm. broad, white-villous, especially at the base; bracts about 15, linear-lanceolate, acute; 
ray-flowers 12-15, the ligules 12-15 mm. long, 4 mm. wide; disk-corollas 7 mm. long; achenes 
5 mm. long, sparingly hispidulous; pappus-bristles straw-colored, strongly barbellate. 


TYPE LOCALITY: Unalaska. 
DISTRIBUTION: Saskatchewan to Montana, British Columbia, and Alaska. 


73. Arnica rubricaulis Greene, Ottawa Nat. 23: 213. 1910. 


Rootstock horizontal; stem stout, usually reddish, 3-4 dm. high, sparingly villous-hirsute 
and puberulent, densely glandular-puberulent on the upper part of the peduncles; stem-leaves 
5-6 pairs, the lower rather crowded and short-petioled, the petioles with connate-clasping 
bases; blades broadly lanceolate, denticulate, acute or acuminate at the apex, tapering below 
into the petiole, 8-12 cm. long, 2—2.5 cm. wide, puberulent on both sides, the upper leaves 
sessile, lanceolate, acuminate; heads 5-15; peduncles 3-5 cm. long; involucre broadly turbi- 
nate, 10-12 cm. high, 15-20 mm. broad, glandular-puberulent and somewhat hirsute; bracts 
15-20, linear, acute; ray-flowers 12-15, the ligules about 1 cm. long, 4 mm. wide; disk-corollas 
6 mm. long; achenes 5 mm. long, sparingly hispid; pappus straw-colored, barbellate, 7 mm. 
long. 


Type Loca.ity: Trail, British Columbia. 
DistrRiBuTION: Southeastern British Columbia and northwestern Montana. 


74. Arnica Bruceae Rydberg, sp. nov. 


Rootstock slender, horizontal; stem about 4 dm. high, sulcate, sparingly arachnoid- 
floccose below, conspicuously glandular-puberulent above; basal leaves similar to the lower 
stem-leaves but smaller; stem-leaves 6-7 pairs, the lower petioled, the upper sessile; blades of 
the lower leaves oblanceolate, denticulate or entire, 8-10 cm. long, 1.5—-2 cm. wide, 5-7-ribbed, 
sparingly villous and slightly glandular-granuliferous on both sides, somewhat arachnoid 
beneath, the upper stem-leaves lance-linear, smaller, more glandular-granuliferous; heads 3-5; 
peduncles 2-6 cm. long, glandular-puberulent; involucre nearly hemispheric, about 1 cm. high 
and 2 cm. broad, glandular-puberulent and somewhat hirsute; bracts about 15, linear-lance- 
olate, acute; ray-flowers 12-15, the ligules about 12 mm. long and 4 mm. wide; disk-corollas 
7 mm. long; achenes 5 mm. long, sparingly hirsute; pappus-bristles straw-colored, short- 
plumose. 

Type collected at Lake Annie, Modoc County, California, June, 1898, Mrs. C. C. Bruce 2174» 


mainly (herb. N. Y. Bot. Gard.). , 
ISTRIBUTION: Modoc and Lassen counties, California. 


75. Arnica unalaschcensis Less. Linnaea 6: 238. 1831. 


A perennial, with a rootstock, covered by fuscous fibrous remains of old leaves; stem 
simple, ascending at the base, 1-2 dm. high, striate, crisp-villous and glandular-puberulent, 
with about 3 pairs of leaves; lower leaves oblanceolate, 3—5-ribbed, obtuse, entire or glandular- 
denticulate, 3-5 cm. long, 1.5—2 em. wide, crisp-villous and puberulent on both sides; middle 
leaves elliptic, the uppermost oblong or linear and reduced; head solitary; involucre broadly 
turbinate, about 12 mm. high and 20 mm. broad; bracts about 20, broadly linear, acute or 
obtuse, 3-nerved, crisp-villous and glandular-puberulent; ray-flowers 12-15, the ligules about 
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1 cm. long, 2-3 mm. wide, 3—4-lobed at the apex, 5—7-nerved; disk-corollas 6 mm. long, funnel- 
form; anthers dark-brown or purple; achenes hirsute; pappus-bristles light-brown, 5 mm. 
long, strongly barbellate. 


TYPE LOCALITY: Unalaska. 
DISTRIBUTION: Islands of Behring Sea. 


76. Arnica longifolia D. C. Eaton, in S. Wats. Bot. King’s Expl. 
186. 1871. 


Arnica polycephala A. Nels. Bot. Gaz. 30: 202. 1900. 


Rootstock much branched, often forming clumps; stems several, 3-8 dm. high, straw- 
colored, puberulent and glandular-granuliferous; offsets rarely seen in collections, their blades 
10-15 em. long, linear-oblanceolate, acute at the apex, tapering at the base into the petiole; 
basal leaves withered at the flowering time; stem-leaves several pairs, linear-lanceolate or 
linear, entire or denticulate, sessile or the lower with a connate sheathing base, 8-15 cm. long, 
1—2 cm. wide, more or less puberulent and glandular-granuliferous; heads numerous, in leafy 
cymes; peduncles 4-10 cm. long; involucre turbinate, about 10 mm. high, 10-15 mm. broad, 
hirsute, puberulent, and glandular-granuliferous; bracts 16—20, linear-lanceolate, attenuate or 
acuminate; ray-flowers 10-15, the ligules pale-yellow, 10-12 mm. long, 4 mm. wide, 3-toothed 
at the apex, the tube strongly pubescent; disk-corollas 6 mm. long, the tube densely villous; 
achenes 5 mm. long, glandular-granuliferous and sometimes also slightly hirsute; pappus- 
bristles yellowish, 7 mm. long, short-plumose. 


TypPE Locatity: Clover Mountains, Nevada. 
DISTRIBUTION: Montana to Washington, Colorado, and California. 


77. Arnica myriadenia Piper, Proc. Biol. Soc. Wash. 
33); 106: 1920; 


Rootstock or caudex much branched; stems several, 3-5 dm. high, densely glandular- 
puberulent and somewhat hirsutulous above; basal leaves at flowering time none; cauline 
leaves 4 or 5 pairs, sessile; blades of the lower ones sheathing at the base, oblanceolate, tapering 
gradually towards the apex, sparingly denticulate or entire, glandular-muricate on both sides, 
4-12 cm. long; upper stem-leaves lanceolate, acuminate; heads 3-5; involucre turbinate- 
hemispheric, 2 cm. broad; bracts about 11, narrowly lanceolate, acuminate, densely glandular- 
granuliferous, and slightly hairy; ligules bright-yellow, 1.5 cm. long, 3-toothed at the apex, the 
corolla-tube and lower portion of the ligule strongly pubescent; disk-corollas 6 mm. long, the 
tube villous; achenes 5 mm. long, glandular-granuliferous and sparingly hirsute; pappus- 
bristles yellowish, short-plumose. 


TYPE LocaLity: Mount Rainier National Park, Washington. 
DISTRIBUTION: Known only from the type locality. 


78. Arnica caudata Rydb. Bull. Torrey Club 37: 463. 1910. 


Rootstock short, cespitose; stems several, 2-3 dm. high, short-villous and densely glandu- 
lar-puberulent; basal leaves very small, soon withering; stem-leaves 4 pairs or more, the lower 
linear, the upper linear-lanceolate, caudate-attenuate at the apex, or the lower connate and 
sheathing at the narrow base, densely glandular-puberulent and viscid-villous, 5-10 cm. long, 
5-8 mm. wide, entire-margined; heads 3 or more, cymose; peduncles 2-7 cm. long, the lateral 
ones usually longer than the terminal one; involucre turbinate, about | cm. high and 12 cm. 
broad, glandular-puberulent and hirsute; bracts about 15, linear-lanceolate, almost subulate, 
attenuate; ray-flowers 10-15, the ligules nearly 1 cm. long, 1-1.5 mm. broad, deeply 3-toothed; 
achenes 5 mm. long, glandular-granuliferous and sparingly hispidulous; pappus-bristles 5 mm. 
long, tawny, short-plumose. 


TYPE LOCALITY: Big Cottonwood Canon, near Lake Catherine, Utah. 
DISTRIBUTION: Known only from the type locality. 
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79. Arnica hirticaulis Rydberg, sp. nov. 


Rootstock short, stout; stem 3-4 dm. high, stout, densely short-hirsute with crisp hairs 
below, more sparingly hispid above, the internodes short; stem-leaves 8—9 pairs, the lower ones 
obovate, 5—7 cm. long, subsessile, with sheathing-connate bases, sharply dentate, acute, sparingly 
short-hispid, the upper ones sessile, ovate, hispid, especially on the veins, with longer hairs, 
hispid-ciliate on the margins; heads about 3; peduncles about 4 cm. long, crisp-hispid but not 
glandular; involucre round-campanulate, 12-13 mm. high and slightly broader, hirsute and 
slightly glandular-granuliferous; bracts 12-15, lanceolate, acuminate; ray-flowers 12-15, the 
ligules about 12 mm. long, 4-5 mm. wide, deeply 3-lobed; disk-corollas about 6 mm. long; 
achenes 4-5 mm. long, sparingly short-hirsute; pappus-bristles rather scant, 6 mm. long, 
yellowish, short-plumose. 

Type collected in wet places near Crooks, Skamania County, Washington, September 7, 1909, W. 


N. Suskdorf (herb. N. Y. Bot. Gard.). 
DIsTRIBUTION: Oregon and Washington. ‘ 


80. Arnica amplexifolia Rydb. Mem. N. Y. Bot. Gard. 
1: 434. 1900. 


ean emnsiessconlis Nutt. Trans. Am. Phil. Soc. II. 7: 408. 1841. Not A. amplexicaulis Wall, 
fe 


Rootstock rather stout, branched;- stem 4-8 dm. high, glabrous and with a few scattered 
long hairs, sulcate, leafy, branched above; stem-leaves 5 pairs or more, the lowest one or two 
pairs small, spatulate, tapering at the base into short petioles, which are somewhat connate- 
sheathing, the rest ovate or broadly lanceolate, sessile, sometimes slightly clasping, 5-10 cm. 
long, 2—5 cm. wide, glabrous except the ciliolate margins, or with a few scattered hairs, rather 
prominently and sharply dentate, acute or acuminate; heads several or many in a leafy com- 
pound cyme; peduncles 3-10 ecm. long, sparingly glandular-hirsute; involucre hemispheric, 
about 12 mm. high and 2 cm. broad, sparingly viscid-hirsute and slightly glandular-granu- 
liferous; bracts 12-15, linear-lanceolate, acuminate; ray-flowers 10-15, the ligules 12-15 mm. 
long, 4-5 mm. wide, more or less deeply 3-toothed; disk-corollas 6 mm. long; achenes 5 mm. 
long, sparingly hispid; pappus-bristles 6 mm. long, brownish, short-plumose. 


TYPE LocaLity: Rocks of the Wahlamet, at the Falls, Oregon. 
DisTRIBuTION: Western Montana to Alaska and Oregon. 


81. Arnica lanceolata Nutt. Trans. Am. Phil. Soc. 
Ts 7: 407; 1841 


Arnica mollis T. & G. Fl. N. Am. 2: 450, in part. 1843. Not A. mollis Hook. 1834. 
ee anna A. Gray, Syn. Fl. N. Am. 17: 381, in part. 1886. Not A. Chamissonis Less. 


Rootstock branched; stem 3-4 dm. high, striate, more or less villous, conspicuously 
glandular above; stem-leaves 3-4 pairs, the lower oblanceolate, 5-12 cm. long, 2-3 cm. broad, 
sinuate-dentate, glabrate or with scattered white hairs on the veins, ciliolate on the margins, 
acute at the apex, tapering at the base, subsessile or very short-petioled, the bases of the 
petioles slightly connate-clasping, the upper leaves sessile, ovate or ovate-lanceolate, more 
hairy; heads 1-5; peduncles 3-8 cm. long, long-villous and glandular; involucre hemispheric, 
about 15 mm. high, often 2 cm. broad, densely villous and glandular-puberulent; bracts about 
15, narrowly lanceolate, acuminate; ray-flowers about 15, the ligules about 15 mm. long, 4-5 
mm. wide, with short teeth; disk-corollas about 6 mm. long; achenes sparingly hirsute and 
glandular-granuliferous; pappus-bristles brown, short-plumose, 6 mm. long. 


Tyre LocaLity: White Mountains, New Hampshire. 
Disreisution: White Mountains of New Hampshire. 


82. Arnica Macounii Greene, Pittonia 4: 160. 1900. 


Rootstock branched; stem 4-7 dm. high, striate, more or less pubescent below, with white 
flat hairs, glandular-puberulent in the inflorescence; lower leaves oblanceolate, 6-12 cm. long, 
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1-3 em. wide, dentate, with short mucronate teeth, acute at the apex, tapering at the base, 
usually short-petioled, and the petioles connate-clasping at the base, ciliolate on the margins, 
sparingly hairy on both sides or glabrate, the upper leaves narrowly lanceolate or lance-linear, 
sessile, often somewhat glandular-granuliferous, those of the inflorescence almost linear and 
reduced; heads 3-9; peduncles 5-8 em. long; involucre hemispheric, about 12 mm. high, 
15-20 mm. broad, sparingly hirsute and glandular-granuliferous; bracts 15-18, linear or lance- 
linear, attenuate; ray-flowers 10-15, the ligules about 15 mm. long and 3 mm. wide, moderately 
2- or 3-toothed; disk-corollas 7 mm. long; achenes 5 mm. long, angled, sparingly hirsute; 
pappus light-brown, short-plumose, 7 mm. long. 


TYPE LocALITy: Comax, Vancouver Island. - 
DISTRIBUTION: Alberta and British Columbia to Western Montana and Washington. 


83. Arnica aspera Greene, Ottawa Nat. 15: 281. 1902. 


Rootstock branched; stem 5—7 dm. high, loosely hirsute, usually with retrorse hairs; stem- 
leaves 7—9 pairs, the lower short-petioled, the petioles with connate-sheathing bases, the upper 
sessile; lower leaf-blades broadly oblanceolate to ovate-lanceolate, acute, saliently dentate, 4-7 
cm. long, short-hispid on both sides, the middle and upper blades longer and narrower, lance- 
olate, long-acute, 5-10 em. long; heads 3-7; peduncles 4-8 cm. long, hirsute and glandular- 
puberulent; involucre hemispheric, 9-10 cm. high, 10-12 mm. broad, sparingly villous-hirsute 
and acuminate; ray-flowers about 12, the ligules 12 mm. long, 4-5 mm. wide, with 3 small 
teeth; disk-corollas 5 mm. long, the limb rather broad; achenes 5 mm. long, sparingly hirsute; 
pappus-bristles 5-6 mm. long, brownish, short-plumose. 


TYPE LOCALITY: Mount Rainier, Washington. 
DISTRIBUTION: Mountains of British Columbia to northern California. 


84. Arnica filipes Greene, Ms. in herb., sp. nov. 


Rootstock slender; stem 2-4 dm. high, often decumbent at the base, slender, sparingly 
crisp-hairy; stem-leaves 5—7 pairs, the lower short-petioled, the upper sessile, the blades 
oblanceolate, denticulate, 3-5 cm. long, ciliolate on the margins, crisp-hairy on both sides, 
especially on the veins, acute at both ends, the upper leaves linear-lanceolate, more sharply 
toothed; heads 1-3; peduncles slender, 3-8 cm. long, crisp-hairy and somewhat glandular; 
involucre hemispheric, 8-9 mm. high, 10-12 mm. broad, crisp-hairy and glandular-puberulent; 
bracts linear-lanceolate, acuminate; ray-flowers 10-12, the ligules 10-12 mm. long, 2-3 mm. 
wide; disk-corollas 5 mm. long; achenes 4 mm. long, sparingly hirsute; pappus-bristles brown, 
5 mm. long, short-plumose. 

Type collected on Selese Creek, Chilliwack River, British Columbia, August 4, 1906, W. S. 


Spreadborough (herb. Geol. Surv. Canada. no. 77025). 
DIsTRIBUTION: British Columbia. 


85. Arnica elongata Rydberg, sp. nov. 


Rootstock rather stout, branched; stem sulcate, 5-7 dm. high, sparingly crisp-villous and 
somewhat glandular-granuliferous; stem-leaves 4-6 pairs, the lower oblanceolate, acute, 
dentate, tapering below into short winged petioles connate-sheathing at the base, short- 
villous with crisp hairs on both sides, slightly glandular-granuliferous above, ciliolate on the 
margins, the upper leaves linear-lanceolate, 8-12 cm. long, 1—2.5 cm. wide, rounded at the base; 
heads many, in a leafy panicle; peduncles 4-6 cm. long, crisp-villous and somewhat glandular; 
involucre hemispheric, 11-12 mm. high, 12-15 mm. broad, crisp-villous and glandular-puberu- 
lent; bracts about 15, linear-lanceolate, acuminate; ray-flowers 10-14, the ligules 12-14 mm. 
long, 4 mm. wide, with short teeth; disk-corollas 6 mm. long; achenes 5 mm. long, sparingly 
hirsute; pappus-bristles 6 mm. long, yellowish-brown, short-plumose. 

Type collected on mountains south of Chilliwack River, British Columbia, July 25, 1906, W. S. 
Spreadborough (herb. Geol. Surv. Canada no. 77007). 


DisTRIBUTION: Alberta to Alaska, British Columbia, and Montana; apparently also in Sierra 
Nevada, California. 
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86. Arnica confinis Greene, Ottawa Nat. 15: 281. 1902. 


Rootstock branched; stem 2-3 dm. high, striate, crisp-villous, more or less glandular 
above; leaves of the offsets oblanceolate, 3-8 cm. long, denticulate, acute at the apex, tapering 
below into a short, winged petiole, yellowish-green, thick, more or less villous, conspicuously 
glandular-granuliferous; stem-leaves 3 or 4 pairs, the lower oblanceolate, sub-sessile, the upper 
lanceolate or ovate, acuminate, 3-5 cm. long, sharply dentate; heads 1-3; peduncles 2-5 cm, 
long, sparingly villous and densely glandular-granuliferous; involucre hemispheric, 10-12 mm. 
high, 12-15 mm. broad, villous and glandular-puberulent; bracts about 15, lance-linear, 
acuminate; ray-flowers 12, the ligules 12-15 mm. long, 5-6 mm. wide, deeply 3-toothed; disk- 
corollas 5 mm. long; achenes sparingly hirsute and glandular-granuliferous, 5 mm. long; 
pappus-bristles brown, short-plumose, 6 mm. long. 


Type Locatity: Chilliwack Valley, British Columbia. 
DisTrRrBpuTion: Alaska to Washington. 


87. Arnica borealis Rydberg, sp. nov. 


Rootstock thick; stem 3-4 dm. high, crisp-hairy below, glandular-hispid above; stem- 
leaves 4-6 pairs, the lower oblanceolate, tapering at the base, subsessile, the upper lanceolate or 
ovate-lanceolate, sessile, sharply dentate, yellowish-green, thick, 5-7 cm. long, crisp-villous on 
both sides and more or less glandular-granuliferous; heads 3-7; peduncles 3-6 cm. long, 
glandular-hirsute; involucre hemispheric, about 10 mm. high, 1.5 mm. broad, glandular-hirsute 
and glandular-puberulent; bracts narrowly lanceolate, acuminate, purple-tinged; ray-flowers 
10-12, the ligules orange, 10-12 mm. long, 3-4 mm. wide, with short teeth; disk-corollas 6-7 
mm. long; achenes 5 mm. long, sparingly hirsute and slightly glandular-granuliferous; pappus- 
bristles light-brown, 6 mm. long, short-plumose. 


Type collected at Juneau, Alaska, July 10, 1917. J. P. Anderson 614 (herb. N. Y. Bot. Gard.). 
DIsTRIBUTION: Southeastern Alaska and Yukon to Alberta (?). 


88. Arnica scaberrima Greene, Pittonia 4: 165. 1900. 


Rootstock short, thick; stem 3-6 dm. high, glandular- and crisp-hairy throughout; basal 
leaves small, spatulate; stem-leaves 3 or 4 pairs, the lower 5—15 cm. long, obovate or spatulate, 
rounded at the apex, contracted at the base, with short petioles or subsessile, short-hirsute on 
both sides and somewhat glandular-granuliferous, thick, finely and sharply dentate, the upper 
ones ovate-lanceolate, acute at the apex, rounded at the base; heads 1-5; peduncle 7-10 cm. 
long, glandular-hirsute; involucre broadly turbinate, about 15 mm. long and 2 cm. broad, 
glandular-hirsute; bracts about 15, lance-linear, acuminate, usually purple-tipped; ray- 
flowers 10-12, the ligules orange, 14-15 mm. long, 5-6 mm. wide, with short teeth; disk- 
corollas 7 mm. long; achenes 5 mm. long, sparingly hirsute and glandular-granuliferous; 
pappus-bristles 7 mm. long, light-brown, short-plumose. 


Type Loca.ity: Little Kern River, California. 
Distrisution: Central California and western Nevada. 


89. Arnica ciliaris Rydberg, sp. nov. 


Rootstock short; stem straw-colored, striate, 6-10 dm. high, sparingly ciliate, more 
densely so below the bases of the leaves; stem-leaves 4-6 pairs, the lower petioled, the upper 
sessile, the petioles connate-sheathing at the base; blades of the lower leaves narrowly oblance- 
olate, 7-15 cm. long, thin, the nerves distinctly anastamosing, sinuate-dentate, acutish, softly 
short-pilose on both sides, ciliolate on the margins, the upper leaves linear-lanceolate, acute to 
attenuate; heads 3-7; peduncles 5-10 cm. long, ciliate and slightly glandular-granuliferous; 
involucre hemispheric, about 10-12 mm. high and 15 mm. broad, softly pilose; bracts about 15, 
narrowly lanceolate, acuminate; ray-flowers 10-12, the ligules about 15 mm. long, 3 mm. wide; 
disk-corollas 6 mm. long; achenes 5 mm. long, glandular-granuliferous and sparingly hirsute; 
pappus-bristles 6 mm. long, brownish, short-plumose. 

Type collected on road to Tahoe, Placer County, California, August 2, 1896, C. F. Sonne 


(herb. N. Y. Bot. Gard.). 
Disteimution: California, eastern Oregon, and western Nevada, 
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90. Arnica petiolaris (Fernald) Rydberg, sp. nov. 


Arnica mollis Torr. Fl. N. Y. 1: 403. 1843. Not A. mollis Hook. 1834. 
Arnica Chamissonis f. A. Gray, Syn. Fl. N. Am. 12: 382. 1884. 

Arnica mollis Fernald, Rhodora 7: 149,in part. 1905. 

Arnica mollis petiolaris Fernald, Rhodora 7: 150. 1905. 

Rootstock branched; stem slender, 2—4 dm. high, sparingly hairy, more or less glandular- 
puberulent in the inflorescence; leaves of the offsets long-petioled, the petioles 4-7 cm. long, the 
blades narrowly oblanceolate, sinuate-denticulate, 5-10 cm. long, 1-2 cm. wide, acute at the 
apex, attenuate at the base, ciliolate on the margins, otherwise glabrate, or rarely with a few 
scattered hairs; stem-leaves 3—5 pairs, the lowest like those of the offsets, the middle linear or 
linear-oblanceolate, usually short-petioled, the uppermost sessile, narrowly lanceolate, acumi- 
nate, more pubescent and glandular-granuliferous; heads 1-3; peduncles 4-8 cm. long; 
involucre rounded-turbinate, 10-12 mm. high, 12-15 mm. broad, densely hirsute and glandular- 
puberulent; bracts about 15, linear-lanceolate, acuminate; ray-flowers 10-15, the ligules 
15-18 mm. long, 4-5 mm. wide, irregularly and deeply 2- or 3-toothed; disk-corollas 6 mm. 
long; achenes sparingly hirsute, 4 mm. long; pappus-bristles yellowish, short-plumose, 6 mm. 
long. 

TYPE LOCALITY: Moxie Falls, Sommerset County, Maine. 


DISTRIBUTION: Maine to Quebec and northern New York. 
ILLUSTRATION: Torr. Fl. N. Y. pl. 60. 


91. Arnica mollis Hook. Fl. Bor. Am. 1: 331. 1834. 


Arnica subplumosa Greene, Pittonia 3: 104. 1896. 
Arnica Chamissonis longinodosa A. Nels. Bot. Gaz. 30: 199. 1910. 

Rootstock rather stout; stem 3-6 dm. high, sulcate, sparingly crisp-hairy, glandular- 
hirsute in the inflorescence; leaves of the offsets with petioles 5—8 cm. long, the blades broadly 
oblanceolate or elliptic, acute at each end, 6-10 cm. long, sparingly crisp-hairy on both sides, 
ciliolate on the margins, entire or denticulate; stem-leaves 3 or 4 pairs, the lower ones short- 
petioled, the blades broadly oblanceolate or lance-oval, 6-12 cm. long, the upper leaves lance- 
olate, sessile, smaller and with shorter and coarser hairs; heads 1-3; peduncles 5—15 cm. long, 
glandular-hirsute; involucre hemispheric, 12-14 mm. high, 18-20 mm. broad, glandular- 
hirsute; bracts 15-18, from broadly oblanceolate and abruptly acuminate to narrowly lance- 
olate and more attenuate (A. subplumosa); ray-flowers 10-12, the ligules 12-15 mm. long, 
about 4 mm. wide; disk-corollas 5 mm. long; achenes 5 mm. long, sparingly hirsute; pappus- 
bristles 6 mm. long, light-brown, short-plumose. 


Type LocaLity: [Canadian] Rocky Mountains. 
DISTRIBUTION: Alberta to Colorado, California, and Alaska. 


92. Arnica coloradensis Rydb. Bull. Torrey Club 32: 131. 1905. 


Rootstock short; stem about 2 dm. high, crisp-villous and glandular-puberulent; stem- 
leaves about 3 pairs, the lower ones obovate, subsessile, 4-5 cm. long, sparingly pubescent with 
short crisp hairs, obtuse at the apex, the upper ovate or ovate-lanceolate, sessile, acute, more 
hairy and glandular-granuliferous; heads mostly solitary; peduncle 3-6 dm. long, sparingly 
villous and glandular-granuliferous; involucre hemispheric, about 1 cm. high and broad, 
villous, densely so at the base, and glandular-granuliferous; bracts about 12, broadly oblance- 
olate, often tinged with purple, abruptly acuminate; ray-flowers 10-12, the ligules bright- 
yellow, 12-15 mm. long, 5-6 mm. broad, minutely toothed; disk-corollas 6 mm. long; achenes 
5 mm. long, hirsute and glandular-granuliferous; pappus-bristles 6-7 mm. long, light-brown, 
short-plumose. 


TYPE LOCALITY: Colorado. 
DISTRIBUTION: Known only from the type locality. 


93. Arnica arcana A. Nels. Bot. Gaz. 37: 276. 1904. 


Rootstock branched; stem about 3 dm. high, slender, sulcate, glandular-granuliferous and 
with a few crisp hairs; leaves of the offsets rather long-petioled, the blades oblanceolate, 4-6 
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em. long; stem-leaves 3 or 4 pairs; lower leaves short-petioled, the blades oblong or oblance- 
olate, narrowed into the petioles, which are connate-sheathing at the base, glandular-granu- 
liferous, ciliolate on the margins, the upper stem-leaves lanceolate, sessile, 2-5 cm. long; heads 
usually 3; peduncles 5-10 cm. long; involucre turbinate-campanulate, about 1 cm. high and 
broad, densely glandular-granuliferous and sparingly short-hairy; bracts about 12, lanceolate, 
acuminate; ray-flowers 10-12, the ligules orange-yellow, about 1 cm. long, obtusely 3-toothed; 
disk-corollas 6 mm. long; achenes sparingly hirsute and slightly glandular-granuliferous, 5 mm. 
long; pappus-bristles light-brownish, 6 mm. long, short-plumose. 


TYPE Locatity: Doyle Creek, Big Horn Mountains, Wyoming. 
DIsTRIBUTION: Known only from the type locality. 


94. Arnica macilenta Greene, Pittonia 4: 161. 1900. 
Arnica subplumosa macilenta A. Nels.; Coult. & Nels. Man. 573. 1909. 


Rootstock slender; stem about 4-6 dm. high, sulcate, retrorsely crisp-villous; leaves of the 
offsets with petioles 5—8 em. long, the blades broadly oblanceolate, 6-10 cm. long, 2—4 cm. wide, 
sparingly crisp-villous on both sides; stem-leaves 4-6 pairs, the blades of the lower oblance- 
olate, acute, connate-sheathing at the narrowed base, entire or minutely denticulate, 8-12 cm. 
long, sparingly long-villous on both sides, ciliate on the margins, the upper ones sessile, elliptic 
or lance-oval, the uppermost often reduced and lanceolate; heads 1-3; peduncles 5—12 cm. 
long, villous-ciliate and glandular-granuliferous; involucre hemispheric, 12 mm. long, 15-20 
mm. wide, sparingly villous; bracts 15-18, lanceolate, acuminate; ray-flowers 12-16, the 
ligules 12-15 mm. long, 5 mm. wide, shallowly 3-toothed; corollas 6-7 mm. long; achenes 
5 mm. long, hirsute; pappus-bristles 6 mm. long, light-brown, short-plumose. 


Type cocatity: {Andrew's} Shetland Ranch, northern Colorado. 
DistriputTion: Colorado, Utah, and southern Wyoming. 


95. Arnica kodiakensis Rydberg, sp. nov. 


Rootstock horizontal; stem about 3 dm. high, sparingly arachnoid-villous, striate, purple- 
tinged; stem-leaves about 4 pairs, the lower ones subsessile, oblanceolate, denticulate, obtuse, 
8-10 cm. long, sparingly pubescent with short crisp hairs, and slightly glandular-granuliferous, 
the upper ones ascending, linear-oblong, sessile, acutish; heads 3-5; peduncles 5-8 cm. long, 
sparingly crisp-villous and glandular-granuliferous; involucre hemispheric, 10-12 mm. high, 
15-18 mm. broad, sparingly villous; bracts about 20, linear, purple-tinged, obtusish or acute; 
ray-flowers about 15, the ligules orange-yellow, 10-12 mm. long, 4-5 mm. wide; disk-corollas 
7 mm. long; achenes 5 mm. long, sparingly hirsute; pappus-bristles yellowish-brown, 6 mm. 
long, short-plumose. 


Type collected on Kodiak Island, Alaska, 1910, Ruth Mylroie 30 (herb. N. Y. Bot. Gard.). 
Distrreution: Kodiak Island. 


96. Arnica arachnoidea Rydberg, sp. nov. 


Rootstock horizontal; stem 2-4 dm. high; sulcate, long-villous with crisp hairs, almost 
arachnoid, especially at the bases of the leaves; leaves of the offsets with petioles 2—5 cm. long, 
the blades oval, obtusish, 5-7 cm. long, subarachnoid-villous on both sides; stem-leaves 3 or 4 
pairs, the lower ones short-petioled, their blades oval, 4-10 cm. long, 2-4 cm. wide, acute or 
obtuse at the apex, tapering at the base, entire or rarely slightly denticulate, the upper leaves 
sessile, lanceolate or lance-oblong; heads 1-4; peduncles 5-10 cm. long, sparingly villous and 
glandular-puberulent; involucre hemispheric, 12 mm. high, 15-20 mm. broad, villous and 
glandular; bracts 15-18, linear-lanceolate, acuminate; ray-flowers 10-15, the ligules 10-14 mm. 
long, 4-5 mm. wide; disk-corollas 7 mm. long; achenes hirsute, 5 mm. long; pappus-bristles 
light-brown, 6-7 mm. long, short-plumose. 

Type collected in Big Cottonwood Cafion, below Silver Lake, Utah, July 4, 1915, Rydberg & 


Carlton 6609 (herb. N. Y. Bot. Gard.). 
Disremution: Wasatch Mountains, Utah. 


354 NORTH AMERICAN FLORA [VoLUME 34 


97. Arnica rivularis Greene, Pittonia 4: 163. 1900. 


Arnica crocea Greene, Pittonia 4: 159. 1900. Not A.croceaL. 1753. 
Arnica crocina Greene, Torreya 1: 42. 1901. 

Rootstock branched; stem 2-6 dm. high, slender, softly crisp-villous, and conspicuousl y 
glandular-granuliferous or glandular-villous above; leaves of the offsets rather long-petioled, 
the earliest ones with spatulate or oblanceolate and obtuse blades 4-5 cm. long, and petioles 
half as long, the rest with narrowly oblanceolate acute blades 8-12 cm. long, softly crisp- 
villous on both sides; stem-leaves 3 or 4 pairs, the lower ones as those of the offsets, the upper 
ones lanceolate, sessile, often acuminate, entire, 4-7 cm. long; heads 1-3; peduncles 2-15 cm. 
long, sparingly villous and densely glandular-granuliferous; involucre 10-12 mm. high and 15- 
20 mm. broad, villous and glandular; bracts 15-18, linear to lanceolate, acuminate; ray- 
flowers 10-18, the ligules 12-15 mm. long, about 4 mm. wide; disk-corollas 6-7 mm. long; 
achenes 5 mm. long, sparingly hirsute and slightly granuliferous; pappus-bristles 6-7 mm. 
long, light-brown, short-plumose. 


TYPE LOCALITY: Powder River Mountains, Oregon. 
DISTRIBUTION: Alaska to California, Nevada, and Alberta. 


98. Arnica amplifolia Rydberg, sp. nov. 


Rootstock branched; stem about 3 dm. high, sulcate, short-hirsute with crisp hairs and 
glandular-puberulent; leaves of the offsets short-petioled, oblanceolate, 6-8 cm. long, short- 
hispid; stem-leaves about 4 pairs, the lower ones oblanceolate, tapering at the base or short- 
petioled, the upper two pairs sessile, ovate or the uppermost broadly lanceolate, the one next 
below 6-7 cm. long, 3—4 cm. wide, rough-hispidulous and glandular-granuliferous; heads mostly 
3; peduncles 6-10 cm. long, hispidulous; involucre 8 mm. high, about 10 mm. broad, glandular- 
hispid; bracts about 15, lanceolate, acuminate; ray-flowers about 10, the ligules orange, about 
10 mm. long, 3 mm. wide; achenes hispid; pappus-bristles 5-6 mm. long, brown, short- 
plumose. 


Type collected at the head of Bear Creek, Bitter Root Forest Reserve, Idaho, August 26, 1897, 
J. B. Leiberg 2934 (herb. N. Y. Bot. Gard.). 


99. Arnica ovata Greene, Pittonia 4: 161. 1900. 
Arnica subplumosa silvatica A. Nels.; Coult. & Nels. Man. 572, in part. 1909. 


Rootstock stout; stem angled, sulcate, 3-4 dm. high, hirsute with crisp hairs and glandular- 
puberulent above; stem-leaves 2-4 pairs, the lower with short petioles connate-sheathing at 
the bases, the blades oval, 3—5 cm. long, short-hirsute and conspicuously glandular-granuliferous, 
the upper stem-leaves ovate or lance-ovate, sessile, 3-4 cm. long, 1-2 cm. wide; heads 1-5; 
peduncles 3-10 cm. long, glandular-hirsutulous; involucre turbinate-campanulate, 10-11 mm. 
high, 10-15 mm. broad, glandular-hirsutulous; bracts 15-18, lanceolate, acuminate; ray- 
flowers 12-15, the ligules orange, 10 mm. long, 3-4 mm. wide; disk-corollas 6 mm. long; 
achenes hispidulous and glandular-granuliferous; pappus-bristles 6 mm. long, light-brown, 
short-plumose. 


TYPE LOCALITY: Wasatch Mountains, Utah. 
DISTRIBUTION: Utah and western Colorado. 


100. Arnica Parryi A. Gray, Am. Nat. 8: 213. 1874. 


Arnica angustifolia discoidea A. Gray, Am. Jour. Sci. II. 33: 238, hyponym. 1852. 
Arnica angustifolia eradiata A. Gray. Proc. Acad. Phila. 1863: 68. 1863. 

Arnica eradiata A. Heller, Cat. Am. PI. 7. 1898. 

Arnica Parryi crinita Osterhout, Muhlenbergia 6: 47. 1910. 

Rootstock horizontal; stem 3-6 dm. high, angled, villous, more or less glandular above, 
densely so in the inflorescence; basal leaves and those of the offsets petioled, the petioles 1-5 
cm. long, the blades lanceolate or ovate, acute at both ends, 3-10 cm. long, callous-denticulate, 
or entire, villous on both sides; stem-leaves 3-4 pairs, the lowest ones similar to the basal 
leaves or with broader petioles, the uppermost lanceolate or linear-lanceolate, entire, much 
smaller, those of the inflorescence linear-lanceolate; heads 3-20, cymose, the lateral ones 
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usually nodding in anthesis; involucre turbinate, 12-15 mm. high and broad, glandular- 
hirsute; bracts 10-15, linear, acuminate; ray-flowers usually wanting, the ligules if present 
(var. crinifa) about 8 mm. long and 3-4 mm. broad; disk-corollas 7-9 mm. long; achenes 5-6 
mm. long, sulcate, sparingly hirsute or sometimes glabrous; pappus-bristles straw-colored, 
about | cm. long, barbellate. 

TYPE Locatity: Mountains of Colorado. 

DISTRIBUTION: Mountain sides from northern New Mexico to Alberta, British Columbia, and 


Oregon. 
101. Arnica silvatica Greene, Pl. Baker. 3: 27. 1901. 
Arnica subplumosa silvatica A. Nels.; Coult. & Nels. Man. 573. 1909. 


Rootstock horizontal; stem 3—5 dm. high, striate, puberulent and glandular on the upper 
part; leaves of the offsets long-peduncled, the peduncles 3-6 dm. long, the blades ovate, 
dentate with mucronate-tipped teeth, acute, 3-7 cm. long, thin, puberulent above, glabrous or 
nearly so and paler beneath; stem-leaves 3-5 pairs, the lower ones with winged petioles 
sheathing at the base, the blades ovate, 6-10 cm. long, sharply dentate, acute or the lowermost 
obtuse, the upper stem-leaves ovate, sessile; heads 3-5 cymose; involucre nearly hemispheric, 
12-13 mm. high and 15-18 mm. broad, glandular-puberulent; bracts 12-16, lance-linear, 
acuminate; ray-flowers 12-15, the ligules about 15 mm. long, 3 mm. wide, 7—9-veined; disk- 
corollas 6-8 mm. long; achenes 5 mm. long, sulcate, hirsute; pappus-bristles tawny, 6 mm. 
long, short-plumose. 


TYPE Locatity: Ruby, Colorado. 
DISTRIBUTION: Spruce woods and rocky hillsides, western Colorado and Wyoming. 


102. Arnica diversifolia Greene, Pittonia 4: 171. 1900. 


Arnica latifolia viscidula A. Gray, Syn. Fl. N. Am. 12: 381. 1876. 


Rootstock branched; stem 3-4 dm. high, glandular-puberulent, rarely with a few scattered 
hairs, angled, slightly sulcate; basal leaves and those of the offsets long-petioled; blades 
broadly ovate or subcordate, coarsely dentate, 3-8 cm. long, glandular-puberulent on both 
sides, and usually sparingly hairy above, 3—5-ribbed; stem-leaves usually 3 pairs, the lowest 
similar to the basal ones, but the petioles shorter, more or less winged and sheathing at the 
base, the uppermost sessile, broadly ovate, those of the inflorescence lanceolate; heads 1-7, 
eymose; involucre broadly turbinate, about 12 mm. high and 15 mm. broad, densely glandular- 
puberulent, sometimes with a few long hairs; bracts 15-20, linear or linear-lanceolate, acumi- 
nate; ray-flowers 8-12, the ligules 15-18 mm. long, 3-4 mm. wide; disk-flowers 7-8 mm. long; 
achenes 7-8 mm. long, sulcate, hirsute on the angles, as well as sparingly glandular-granu- 
liferous; pappus-bristles light-brownish, 8 mm. long, short-plumose. 


Tyre LocaLity: Powder River Mountains, Oregon. 
DistrrBuTion: Mountains from the Sierra Nevada, California, to Alberta and Southern Yukon. 


103. Arnica Sonnei Greene, Pittonia 3: 104. 1896. 


Arnica discoidea radiata A. Gray, Ms. 


Rootstock horizontal; stem 3-5 dm. high, densely white-villous; basal leaves and lower 
stem-leaves petioled, the petioles 2-5 cm. long; blades lanceolate or ovate, dentate, 5-15 cm. 
long, 5-ribbed, densely long-villous on both sides; stem-leaves 3-4 pairs, the middle ones with 
winged petioles, the uppermost sessile, smaller, those of the inflorescence narrowly lanceolate, 
small; heads 3-9, cymose; involucre broadly turbinate, 15 mm. high, 15-20 mm. broad, 
glandular-villous; bracts 15-20, lance-linear, acuminate; ray-flowers 10-12, the ligules 10-12 
mm. long, 3-4 mm. wide, 7—9-veined; disk-corollas 7 mm. long; achenes 6 mm. long, angled, 
hirsute and glandular-granuliferous; pappus-bristles 8 mm. long, light-brown or straw-colored, 
short-plumose. 


Tyre Locauity: Above Truckee, California. 
Distarmurtion: Sierra Nevada of California and Nevada, and on Rogue River, Oregon, 
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104. Arnica nevadensis A. Gray, Proc. Am. Acad. 19: 55. 1883. 


Rootstock branched; stem 2-3 dm. high, striate, puberulent, somewhat glandular above; 
basal leaves and those of the offsets petioled, the petioles 3-5 cm. long, the blades firm, rounded- 
ovate or obovate, 3-5 cm. long, rounded at the apex, entire-margined, 3—5-ribbed, more or less 
densely puberulent; stem-leaves 2 or rarely 3 pairs, the lower similar to the basal ones, but 
petioles shorter, the upper ovate, sessile, 3-4 cm. long, those of the inflorescence linear-lanceolate; 
heads 1—3, cymose; peduncles 5-10 cm. long; involucre turbinate, of the terminal head often 15 
mm. high, and broad, of the lateral ones 12 mm., villous and glandular-puberulent; bracts 8-10, 
lanceolate, acuminate; ray-flowers 8-12, the ligules 15-20 mm. long, 4-5 mm. wide, 5—7-veined; 
disk-corollas 6 mm. long; achenes 5 mm. long, striate, sparingly hirsutulous and glandular- 
granuliferous or glabrate; pappus-bristles straw-colored, 7 mm. long, short-plumose. 


TYPE LocALity: Lassen’s Peak, California. 
DISTRIBUTION: Sierra Nevada of California and Nevada. 


105. Arnica viscosa A. Gray, Proc. Am. Acad. 13: 374. 1878. 
Raillardella paniculata Greene, Erythea 3: 48. 1895. 


Rootstock short; stem leafy, 3-5 dm. high, branched above, sulcate, glandular-hirsute; 
leaves small, the lower scale-like, those higher up 1-3 cm. long, sessile, oblong-ovate, entire, 
acute, rather thick, densely glandular- or viscid-hirsute; heads solitary at the end of the leafy 
branches; involucre turbinate, rarely 1 cm. high and fully as broad, glandular-hirsute; bracts 
11—15, lanceolate, acuminate; ray-flowers wanting; disk-corollas ochroleucous, the tube 2 mm. 
long, the throat 4 mm. long, and the lobes about 1 mm. long; achenes 5 mm. long, sulcate, 
glabrous or sparingly hirsute; pappus-bristles straw-colored, 5 mm. long, short-plumose. 


TYPE LocaLity: Mount Shasta, California. ~ 
DISTRIBUTION: Northern California and southern Oregon. 


106. Arnica venosa H. M. Hall, Univ. Calif. Publ. Bot. 
6: 174. 1915. 


Rootstock creeping; stem simple below, 1—3-branched above, leafy, 3-4.5 dm. high, 
sulcate, pilose and glandular-puberulent, especially above; lower leaves scale-like, connate and 
sheathing; stem-leaves opposite, sessile, elliptic or oblanceolate, firm, 4-6 cm. long, 1.5-3 cm. 
broad, acute or short-acuminate, sharply dentate, or the uppermost entire, 3—5-ribbed, strongly 
reticulate-venose beneath, sparingly short-pilose; heads solitary at the ends of the stem and 
leafy branches; involucre turbinate-campanulate, 10-12 mm. high, nearly as broad, pilose; 
bracts 8-15, linear-lanceolate, acuminate; ray-flowers wanting; disk-corollas light-yellow, 
conspicuously pilose, 7-8 mm. long; achenes 5 mm. long, hirsute; pappus-bristles white, 
10 mm. long, short-plumose. 


TYPE LocaLity: Salt Creek, Shasta County, California. 
DISTRIBUTION: Known only from the type locality. 


107. Arnica acaulis (Walt.) B. S. P. Prel. Cat. N. Y. 30. 1888. 


Doronicum acaule Walt. Fl. Car. 205. 1788. 

Doronicum nudicaule Michx. Fl. Bor. Am. 2: 121. 1803. 
Arnica Claytoni Pursh, Fl. Am. Sept. 527. 1814. 

Arnica nudicaulis Nutt. Gen. 2: 164. 1818. 

Arnica brevicaulis Raf. New. Fl. 2: 23. 1837. 

A perennial, with a short crown and a cluster of fibrous roots; leaves mostly basal, 
tufted, oval or ovate, obtuse at the apex, subsessile, 5—7-ribbed, entire or sinuate, 5-15 cm. 
long, 3-7 cm. broad, hirsute and glandular-punctate on both sides, less densely so beneath; 
stem scapiform, 3-6 dm. high, hirsute-villous; stem-leaves usually reduced, 1-3 pairs, 
elliptic or oblong, usually less than 5 cm. long, entire or the larger ones denticulate, sessile, 
sometimes slightly clasping, those of the inflorescence linear, often alternate; heads 1-10, 
usually irregularly cymose; involucre turbinate-campanulate, 10-12 mm. high, 12-15 mm. 
broad, hirsute; bracts 12-18, lanceolate, long-acuminate; ray-flowers 12-15, the ligules 
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10-15 mm. long, 3-4 mm. wide, 3- or 4-toothed at the apex, 7—9-veined; disk-corollas 7 mm. 
long; achenes 4-5 mm. long, sulcate, sparingly hispidulous on the ribs; pappus-bristles white 
or straw-colored, 1 cm. long, barbellate. 


Type Locatity: Carolina. 
DISTRIBUTION: Open woods, from Pennsylvania to middle Florida. 


EXCLUDED AND DOUBTFUL SPECIES 


Arnica Doronicum Pursh, Fl. Am. Sept. 528. 1814. This is Senecio Pseudo-Arnica 
Jacq. 

ARNICA MERRIAMI Greene, Pittonia 4: 36. 1899. Not seen. 

ARNICA TERRAE-NoOvaE Fernald, Rhodora 27: 90. 1925. This species was published after 
the manuscript was prepared and no specimens have been seen by the author. It is related to 
A. alpina, but it has 4 or 5 pairs of stem-leaves; the basal leaves are 3-5-ribbed and the ligules 
1.5-2.5 cm. long. The type came from Green Gardens, Cape George, Newfoundland. 


10. HAPLOESTHES A. Gray, Mem. Am. Acad. II. 4: 109. 1849. 


Undershrubs, with filiform leaves. Heads radiate, cymose-paniculate. Involucre short- 
campanulate; bracts 4 or 5, oval or orbicular, the outer overlapping the inner. Receptacle 
flat, naked. Ray-flowers ligulate, pistillate and fertile; ligules short and broad. Disk-flowers 
hermaphrodite and fertile. Corolla-tube narrow; throat funnelform; lobes lanceolate. 
Anthers with lanceolate tips. Style-branches truncate, bearded at the tip. Achenes linear, 
terete, striate, glabrous. Pappus of a single series of rigid scabrous white bristles. 

Type species, Haploésthes Greggit A. Gray. 


1. Haploésthes Greggii A. Gray, Mem. Am. Acad. II. 4: 109. 1849. 
Aplopappus texanus Coult. Contr. U.S. Nat. Herb. 1:40. 1890. 


An undershrub, woody at the base, branched below, 2-4 dm. high; herbaceous stems 
glabrous, striate, light-green, fastigiately branched; leaves opposite, filiform, 2-5 cm. long, 
fleshy, with connate enlarged scarious bases; heads paniculate-cymose, numerous, radiate; 
involucre campanulate, 4 mm. high; bracts 5, overlapping, broadly oval, rounded at the apex, 
striate; ray-flowers 3-5, the corolla-tube 2.5-3 mm. long, the ligule oval, yellow, 1.5-2 mm. 
long, 2—3-toothed; disk-corollas 4.5 mm. long, the tube 2 mm. long, the throat funnelform, 
the lobes lanceolate; achenes sparingly hairy, 1.5 mm. long. 


Type Locaity: Valley near Ciefiega Grande, Coahuila. 
DisTrrsuTion: Kansas and eastern Colorado to Texas, Coahuila, and Chihuahua. 


11. CROCIDIUM Hook. Fl. Bor. Am. 1: 335. 1834. 


Low annuals, floccose when young. Leaves alternate, the basal one rosulate, entire or 
toothed. Heads solitary at the end of the branches, radiate, 20-flowered or more. Involucre 
hemispheric; bracts 9-12, in a single series, subequal, thin-herbaceous, slightly united at the 
base; calyculum wanting. Receptacle conic, naked. Ray-flowers pistillate, fertile, ligulate; 
corolla-tube short; ligule yellow, broad, spreading. Disk-flowers hermaphrodite, fertile; 
corolla-tube cylindric, glabrous; throat short-campanulate; lobes ovate, acute. Anthers 
obtuse at the base. Style-branches short, flat, broad at the apex, with a triangular hirtellous 
appendage. Achenes oblong-fusiform, obscurely 5-angled, covered by hyaline thick hairs and 
papillae. Pappus of the ray-flowers wanting, of the disk-flowers of slender, white, barbellate, 
caducous bristles. 


Type species, Crocidium multicaule Hook. 


1. Crocidium multicaule Hook. Fl. Bor. Am. 1: 335. 1834. 


A small winter-annual, floccose when young; stems several from the base, 1-2 dm. high; 
basal leaves clustered, obovate or spatulate, 1-3 cm. long, entire or few-toothed; cauline leaves 
alternate, lanceolate to linear, more or less toothed; involucre 6-7 mm. high, about | cm, 


358 NORTH AMERICAN FLORA [VoLuME 34 


broad; bracts 8-12, lanceolate; ray-flowers 8-12; corolla-tube 2 mm. long; ligule golden- 

yellow, elliptic, 5-7 mm. long; disk-flowers numerous; corolla 3 mm. long; throat short- 

campanulate, equaling the ovate teeth; achenes 3 mm. long, about equaling the pappus. 
Type LocaLity: About Fort Vancouver on the Columbia. 


DISTRIBUTION: British Columbia to California. 
ILLUSTRATION: Hook. Fl. Bor. Am. pl. 118. 


12. BARTLETTIA A. Gray, Mem. Am. Acad. II. 5: 323. 1854. 


Small annuals, with the leaves clustered at the base. Heads solitary on long peduncles, 
radiate. Involucre broadly turbinate, subhemispheric; bracts in 2-3 series, membranous. 
Receptacle convex-conic, tubercled. Ray-flowers pistillate, in a single series; corolla-tube 
slender; ligule spreading, entire, oblong. Disk-flowers fertile; corolla-tube slender, pubescent; 
throat funnelform, longer than the ovate lobes.» Anthers obtuse, entire at the base. Style- 
branches short, truncate, flat, penicillate at the apex. Achenes compressed, ciliate on the 
margins, 1- or 2-nerved on each face. Pappus-bristles about 20, in a single series, numerous, 
unequal, barbellate, fuscous. 


Type species, Bartlettia scaposa A. Gray. 


1. Bartlettia scaposa A. Gray, Mem. Am. Acad. IT. 5: 323. 1854. 


A low annual; leaves near the base, petioled; petioles 2-3 cm. long; blades 1—-1.5 cm. long, 
rounded-ovate, denticulate, glabrous or nearly so; peduncles about 1 dm. long, scapiform, 
naked or with 1 or 2 small leaves; involucre about 8 mm. high and 1 cm. broad; bracts about 
20, lanceolate, sparingly hirsute, the outer narrow and shorter; ray-flowers 8-12; ligule 6-7 
mm. long, oblong, 3-toothed, bright-yellow; disk-corollas yellow, the tube 4 mm. long, hirsute, 
the throat 2 mm. long; lobes lanceolate, 1 mm. long; achenes 2 mm. long, ciliate on the margins. 


TYPE LOCALITY:, Corralitas, Chihuahua. 
DISTRIBUTION: New Mexico and Chihuahua. 


13. PSEUDOBARTLETTIA Rydberg, gen nov. 


Subscapose annuals or biennials. Leaves basal or nearly so, petioled, with broad entire 
blades, floccose. Heads several, discoid, racemose on a scapiform stem. Involucre campan- 
ulate; bracts about 16, subequal in 2 series, oblong-lanceolate. Receptacle flat, naked, alveo- 
late. Flowers all hermaphrodite and fertile; corolla-tube very short; throat elongate, gland- 
ular-puberulent; lobes rounded-ovate, obtuse. Anthers with ovate tips, tapering below. 
Style-branches flat, obtuse, minutely hirsute on the back. Achenes elongate-obconic, slightly 
5-angled, many-striate, hirsute. Pappus of many bristles, united below into 5 distinct sets. 


Type species, Psathyrotes scaposa A. Gray. 


1. Pseudobartlettia scaposa (A. Gray) Rydberg. 
Psathyrotes scaposa A. Gray, Pl. Wright. 2: 100. 1853. 


A subscapose annual or biennial; leaves all basal or nearly so; petioles 1-1.5 cm. long; 
blades ovate, 3-ribbed, loosely floccose, acute, 1-3 cm. long; stem-leaves, if present, near the 
base and smaller; scapiform stems several, bearing 3-6 heads, puberulent; involucre 5-6 mm. 
high and as broad; bracts 12-16, linear-lanceolate, glandular-puberulent; flowers 30-40; 
corolla 4 mm, long, light-yellow, glandular-puberulent, the tube and lobes each less than 0.5 mm. 
long; achenes 3 mm. long, brown, sparingly hirsute; pappus-bristles reddish, the longest 3 
mm. long. 

TYPE LOCALITY: Stony hills above El Paso. 


DISTRIBUTION: Borders of Texas, New Mexico, and Chihuahua. 
ILLUSTRATION: A. Gray, Pl. Wright. 2: pl. 13. 
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14. PSATHYROTES A. Gray, Pl. Wright. 2: 100. 1853. 
Tetradymia § Polydymia Torr. in Emory, Notes Mil. Rec. 145. 1848. 
Bulbostylis § Psathyrotus Nutt. Jour. Acad. Phila. II. 1: 179. 1848. 

Low, divaricately branched, annual or perennial herbs. Leaves alternate, petioled, with 
suborbicular blades. Heads solitary in the forks of the branches, peduncled, discoid. In- 
volucre of rather few bracts in two series, the outer more or less herbaceous. Receptacle 
flat, naked, alveolate. Flowers all hermaphrodite and fertile; tube very short; throat elongate, 
cylindric; teeth short, villous on the outside. Anthers with lanceolate tips. Style-branches 
flattish, truncate, glabrous or minutely pubescent towards the tip. Achenes tapering down- 
ward, more or less distinctly 10-ribbed, more or less pubescent. Pappus of many scabrous 
bristles, in age reddish-fuscous. 


Type species, Bulbostylis annua Nutt. 


Pubescence of the branches and leaves uniform, lanate or furfuraceous, without 
longer hairs; achenes obconic, densely hirsute. 
Outer bracts linear or slightly spatulate, not spreading; involucre 5-6 mm. 


broad. f ; 1. P. annua. 
Outer bracts obovate-spatulate, with spreading tips; involucre 8-10 mm. 
road, 2. P. ramosissima. 


Pubescence of the branches and leaves of two kinds, a short dense pubescence 
and long scattered hairs; achenes subcylindric, strongly ribbed, sparingly 
short-hirsute. 2 3. P. pilifera. 


1. Psathyrotes annua (Nutt.) A. Gray, Pl. Wright. 2: 100. 1853. 
Bulbostylis annua Nutt. Jour. Acad. Phila. II. 1: 179. 1848. 


A furfuraceous canescent winter-annual; stem divaricately branched from the base, 
5-15 cm. high; petioles I-2 cm. long; leaf-blades suborbicular, rhombic, or somewhat reniform, 
8-12 mm. long, 8—15 mm. wide, thick, sinuately dentate, subcuneate at the base; heads solitary 
in the forks of the stem or supra-axillary, 1-2 cm. long; involucre turbinate, 5-6 mm. high and 
about as broad; outer bracts linear, sometimes with spatulate tips, puberulent, the inner more 
lanceolate, obtuse, scarious-margined below; corolla 4-5 mm. long, the tube less than 1 mm. 
long, the lobes triangular-ovate, pubescent without; anthers 2 mm. long, with lanceolate tips; 
style-branches less than 1 mm. long, subcapitate-truncate at the apex; achenes elongate- 
obconic, 3 mm. long, hirsute; pappus-bristles 2.5 mm. long. 

Type Locauity: “Rocky Mountains, near Santa Fé” [but probably collected further west] 


Disrrrpution: Arid regions from Nevada and southwestern Utah to Sonora, Lower California, 
and southern California. 


2. Psathyrotes ramosissima (Torr.) A. Gray, Proc. Am. Acad. 
7: 363. 1868. 


Tetradymia ramosissima Torr. in Emory, Notes Mil. Rec. 145. 1848. 
Psathyrotes annua A. Gray, Mem. Am. Acad. II. 5: 323, in part. 1854. 

A perennial, blooming the second year, sometimes suffruticose; stem divaricately branched, 
1-1.5 dm. high, more or less villous; petioles 0.5—1.5 cm. long, villous; leaf-blades suborbicular 
or reniform, 6-20 mm. long, 6-25 mm. wide, densely lanate, short-villous, subcordate or cune- 
ate at base, coarsely sinuately dentate; involucre 6-7 mm. high, 8-10 mm. broad; outer bracts 
5, spatulate-obovate, with spreading tips, villous, the inner ones narrower, lanceolate, and more 
membranous; corolla 5 mm. long, the tube very short, the lobes ovate, villous without; achenes 
obconic, 2.5 mm. long; pappus-bristles 3 mm. long, rufous. 


Tyre Locatity: Hills bordering the Gila, Arizona. 
Disrrimution: Southern Utah, Nevada, California, western Arizona, and Lower California. 


3. Psathyrotes pilifera A. Gray, Proc. Am. Acad. 19: 50. 1880. 


A low winter-annual, or perhaps perennial; stem diffusely branched from the base, 5-15 
cm. high, furfuraceous and with a few longer hairs; petioles 1-2 cm. long, furfuraceous and 
ciliate; leaf-blades rounded-ovate, cuneate at the base, entire, 6-15 mm, long and about as 
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broad, ciliate on the margins and veins, otherwise furfuraceous; peduncles 1 cm. long or less; 
involucre 8-10 mm. high, 5-6 mm. broad; bracts lanceolate, furfuraceous and ciliate, the outer 
obtuse, the inner acute; corolla 6-7 mm. long, the tube less than 1 mm. long, the lobes tri- 
angular, villous without, 0.5 mm. long; achenes nearly cylindraceous, tapering downward, 
strongly ribbed, short-hispid; pappus-bristles 5 mm. long. 


TYPE LocaLity: South Utah, near Kanab. 
DISTRIBUTION: Southern Utah and northern Arizona. 


EXCLUDED SPECIES 


PSATHYROTES INCISA A. Gray, Mem. Am. Acad. II. 5: 322. 1854. This is Trichoptilium 
incisum A. Gray. 


15. PSATHYROTOPSIS Rydberg, gen. nov. 


Pulvinate-cespitose aculescent perennials, with a short caudex. Leaves clustered, short- 
petioled; blades orbicular, crenate, densely white-woolly beneath. Heads nearly sessile, 
discoid. Involucre campanulate; bracts in two subequal series, numerous, linear. Re- 
ceptacle naked. Flowers all hermaphrodite and fertile. Corolla purplish or pale; tube slender, 
about as long as the cylindro-trumpetshaped throat; lobes very short, hairy. Anthers very 
long, obtuse at the base. Style-branches elongate, subulate, hispidulous. Achenes 10-ribbed, 
subcylindric, tapering towards the base, pubescent. Pappus of numerous capillary bristles. 


Type species, Psathyrotes Purpusi Brand. 


1. Psathyrotopsis Purpusi (Brand.) Rydberg. 
Psathyrotes Purpusi Brand. Univ. Calif. Publ. Bot. 4: 193. 1911. 


Plant 5—7 cm. high; leaves alternate but clustered at the tip of the caudex; blades 1-2 
em. broad, loosely villous above, densely white-villous beneath; heads 8-10 mm. broad, about 
1.5.cm. high; bracts linear, obtuse, tomentose; flowers about 25; corolla-tube 3 mm. long, the 
lobes 0.5 mm. long; pappus 4-5 mm. long. 


TYPE LOCALITY: Foot of Sombreritito, near Marte, Coahuila. 
DISTRIBUTION: Known only from the type locality. 


16. PSACALIUM Cass. Dict. Sci. Nat. 43: 461. 1826. 


Perennial herbs, with the stem thickened at the base or a cluster of tuberous roots. 
Basal leaves and usually also the lower stem-leaves well developed, long-petioled; blades 
peltate, orbicular in outline, digitately divided or lobed, reticulate, rather firm. Upper 
leaves much reduced and bractlike. Heads discoid. Involucre campanulate or turbinate, 
often subtended by 1-5 bractlets (reduced leaves of the peduncle), forming a kind of calycu- 
lem; involucral bracts 5—16, usually in two subequal series, the inner broader and with broader 
scarious margins. Receptacle flat, alveolate, naked. Flowers 5—20, all hermaphrodite and fer- 
tile. Corolla—tube slender, slightly thickened at the base, abruptly expanding above into a 
short, broadly campanulate or hemispheric throat; lobes linear or oblong-linear, several times 
as long as the throat. Anther entire at the base. Style-branches like those of the true 
Cacalea 1,. (Adenostyles Cass.), long, in anthesis strongly spirally curved, filiform, neither 
thickened at the end nor with a distinct terminal hair-brush. Achenes terete, glabrous or 
pubescent, rounded at the apex, tapering at the base, many-striate, but neither angled nor 
conspicuously ribbed. Pappus of a single series of rather numerous scabrous or barbellate 
bristles. 

Type species, Cacalia peltata H.B.K. 

Bracts decidedly pubescent or puberulent. 
Leaf-blades deeply cleft, the divisions again lobed or coarsely toothed. 
Achenes tomentulose; heads nodding; leaves of the branches of the 
inflorescence linear-filiform. 1. P. Holwayanum. 
Achenes glabrous; heads not nodding; leaves of the inflorescence 
foliaceous or subulate. 


Heads few; involucral bracts 12-16, arachnoid-villous, 12-18 mm. 
long. 
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